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N 1848, from the town of Hydeville, New York, came the some- 
what startling discovery that certain knockings, the source of 
which had mystified the household of one of its residents, seemed 
to be intelligently guided and ready to appear at call. Communi- 
cation was established by agreeing that one rap should mean 
“no,” and three raps “ yes”; to which was afterward added the 
device of calling off the alphabet and noting at which letters the 
raps occurred; in this way the rapper revealed himself as the 
spirit of a murdered peddler. Within five years the news of this 
simple and childish invention had called into existence thousands 
of spirit-circles, had developed wonderful “mediums,” through 
whose special gifts the manifestations were ascribed, had amassed 
a vast store of strange testimony, and the movement had become 
an epidemic; and this, too, in spite of the fact that, in 1851, the 
peculiar double raps occurring in the presence of these Fox sisters * 


* Since this article was written, Margaret Fox (now Mrs. Kane) and Katie Fox (now 
Mrs. Jencken) have publicly confessed that the raps to which they as children gave rise 
were produced by dislocations of the toes. They have publicly shown the method of their 
production, and seem earnestly desirous of retarding the growth of the movement to which 
they so unintentionally gave rise. They plead for our mercy, on the ground that the move- 
ment was started when they were too young to appreciate what was being done, and that, 
when they realized the fraud and the encouragement they were receiving, it was too late or 
too difficult to retract. It is a pity that this confession comes so late, and the more so, 
that it has been made under such sensational ‘surroundings. Had the confession been 
placed in the hands of a respectable scientific body, such as the Scybert commission, a 
more lasting service to mankind would have resulted. But none the less is it proper to 
derive from this confession a valuable lesson for intending investigators, and a charac- 
teristic proof of the moral taint in which the germs of this growth were laid and have 
developed. 
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were satisfactorily explained as due to the rapid partial disloca- 
tion and resetting of the knee-joint, and perhaps other joints, the 
raps failing to occur when the Fox sisters were placed in a posi- 
tion in which the leverage necessary for this action was denied 
them and being perfectly repeated, at will, by a lady gifted with 
the same peculiarity. To-day spiritualists count their adherents 
by millions. In 1867 there were estimated to be three millions in 
America. They publish about one hundred journals, hailing 
from all parts of the world (twenty-six of them appear in Amer- 
ica), and the manifestations have increased in number and 
variety. Spirit-forms are seen and hold converse; they write on 
slates in mysterious ways, they move tables, play musical instru- 
ments, send flowers and messages, tie knots in an endless cord, and 
so on; all, however, only in the presence of “ mediums.” 

It would seem self-evident that so momentous a conclusion 
should not be accepted without the most rigid scrutiny ; that only 
after every attempt to explain the phenomena by laws already 
understood had failed, would recourse be had to a supernatural 
origin, and only when the truth of such a theory had been re- 
peatedly verified by a variety of evidence would it be definitely 
accepted. The history of psychic epidemics shows too clearly that 
any such logical procedure is made impossible by the white heat 
of the emotional interest with which such movements always 
spread. There is always a large class of people yearning for a 
possession that shall be mysterious and unshared by the common 
herd, anxious to embrace any such strange and novel doctrines 
as spiritualism advanced, simply because of their strangeness and 
novelty. Such persons find no satisfaction in investigating, but 
only in believing. With such the movement began; but, as it 
spread, it found its way into higher circles, securing the adher- 
ence of many men and women of decided culture and intellectual 
acumen, and even enrolling in its cause a few eminent representa- 
tives of the world of learning. The spiritualists grew bold and 
defied investigation; investigations were frequently made, and 
resulted, according to the ability, impartiality, and technical fit- 
ness of the investigators, about as frequently in exposure as in 
conversion. The conversions were always trumpeted far and wide, 
while the mediums convicted of fraudulent procedure quietly and 
successfully continued their career. A prominent spiritualist 
openly announces that Slade. (perhaps the most famous living 
medium) “now often cheats with an almost infantile audacity 
and naiveté, while at the same or the next séance with the same 
investigators,” genuine spiritualistic phenomena occur. If this 
is the moral atmosphere of spiritualism, one can readily under- 
stand the opinion of another disciple, that the true spirit in which 
to approach its study is “ an entire willingness to be deceived.” 
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With the revival of interest fostered by the Society for Psychic 
Research, the investigation of spiritualistic manifestations has 
been undertaken with more of a scientific appreciation of the 
problems therein involved; and within the last few years have 
appeared the results of several inquiries that deserve to register a 
turning-point in the career of this mischievous superstition and 
to hasten the day of its abandonment by all sensible men. 

Mr. Henry Seybert, an enthusiastic spiritualist, bequeathed to 
the University of Pennsylvania a sum of money, on the condition 
that this university should appoint a commission to investigate 
modern spiritualism. This commission has published a prelimi- 
nary report.* They began with an entire willingness to accept 
any conclusion warranted by facts; and their chairman, Dr. H. H. - 
Furness, confessed “ to a leaning in favor of the substantial truth 
of spiritualism.” They have examined many of the most famous 
mediums, and the manifestations that have contributed most to 
their fame. Their verdict, individually and collectively, is the 
same regarding every medium with whom they saw anything 
noteworthy: gross, intentional fraud throughout. The mediums 
were treated with the utmost fairness and courtesy; their con- 
ditions were agreed to and upheld; every one, in each kind of 
manifestation, was either caught in the act of trickery, or the 
trick was repeated and explained by one of the commission. This 
testimony goes far to justify the substitution of “trick” for 
“ manifestation,” of “senseless cant ” for “spiritualistic explana- 
tion,” of “adroit conjurer” for “medium.” The accumulative 
force of this conclusion can only be appreciated by a reading of 
the report itself. A few examples of the kind of trickery ex- 
posed must here suffice. 

Dr. Slade, whose mediumship has convinced many of the most 
eminent believers in spiritualism, including the famous Zéllner 
coterie,t produces communications on a slate held beneath a table, 


* “ Preliminary Report of the Commission appointed by the University of Pennsyl- 
vania, to investigate Modern Spiritualism,” Philadelphia, 1887, Lippincott, pp. 159. The 
members of the commission are: Dr. William Pepper, Dr. Joseph Leidy, Dr. G. 8S. Koenig, 
Prof. R. E. Thompson, Prof, G. S. Fullerton, Dr. H. H. Furness, Mr. Coleman Sellers, Dr. 
J. W. White, Dr. C. B. Knerr, and Dr. S. Weir Mitchell, 

+ It is often claimed that, while mercenary purposes can explain the existence of pro- 
fessional mediums, the manifestations of private mediums remain as the bulwark of faith. 
It is doubtless true that the method of investigating private manifestations must be a 
different one, and this yet remains to be done in a careful and scientific manner. The 
difficulty has always been in the unwillingness of private mediums to appear before examin- 
ing bodies, It must also be remembered that amateur mediums, even when there was no 
ground for suspicion, have been exposed as frauds (vide “ Seybert Report,” p. 122); and the 
passion for deceiving, so characteristic of hysterical natures, is as strong as the greed for 
gain. The subject merits a separate discussion. 

t This is always cited as one of the triumphs of spiritualism. As usually told, it reads 
that a few eminent scientists, especially fitted to investigate such matters, were convinced 
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in answer to questions asked in writing or verbally, sometimes 
openly and sometimes in folded slips of paper. It was soon dis- 
covered that the character of this writing was of two kinds. The 
long messages were neatly written, with the 7’s dotted and the ?’s 
crossed, and often produced unasked, or not in direct answer to a 
question; while the short ones, in answer to questions asked only 
shortly beforehand, were scrawly, hardly legible, and evidently 
written without the aid of the eye. The many methods of pro- 
ducing the short writings were repeated by a professional presti- 
digitateur much more skillfully than by Slade. The commission 
distinctly saw every step in Slade’s method, on one occasion or 
another, but were utterly baffled by the conjurer (Mr. Harry 
Kellar), who subsequently revealed his methods to Dr. Furness, 
The long messages are written beforehand, on slates to be substi- 
tuted for the ones given him at a favorable opportunity. At the 
last séance with Dr. Slade, two prepared slates were resting against 
a table behind him, and Dr. Furness kept a sharp watch upon 
these slates. “Unfortunately, it was too sharp; for one second 
the medium saw me looking at them. It was enough. That de- 
tected look prevented the revelation of those elaborate spirit mes- 
sages. But when the séance was over, and he was signing the 
receipt for his money, I passed round behind his chair and pushed 
these slates with my foot, so as to make them fall over, whereupon 
the writing on one of them was distinctly revealed.” The medium 
at once pushed back his chair, snatched the slates, hurriedly 
washed them, and could with difficulty regain sufficient composure 
to sign the receipt for the exorbitant payment of his services. 
This is not the first time that Slade has been exposed, and it is 
hoped that this verdict of the Seybert commission, “fraudulent 
throughout,” will be sufficient to make further exposure unneces- 
sary.* 

Another medium, Mrs. Patterson, gives a closely similar per- 
formance. Dr. Knerr had a sitting with her, and adjusted a mirror 
of the supernatural origin of Slade’s performances, and one of their number (Zéllner) found 
the theory of their explanation in harmony with the mathematical notions of the fourth 
dimension of space. Prof. G. S. Fullerton, the secretary of the Seybert commission, has 
interviewed Zéliner’s associates, and finds that, “of the four eminent men whose names 
have made famous the investigation, there is reason to believe one, Zél/ner, was of unsound 
mind at the time, and anxious for an experimental demonstration of an already accepted 
hypothesis (the fourth dimension of space); another, Fechner, was partly blind, and believed 
because of Zéllner’s observations ; a third, Scheibner, was also afflicted with defective vision, 
and not entirely satisfied in his own mind as to the phenomena; and a fourth, Weber, was 
advanced in age, and did not even recognize the disabilities of his associates.” None knew 
anything about conjuring, and, deservedly honored as these men are in their own special- 
ties, they were certainly not fitted to compete with a professional like Slade. 

* Another member of the commission (Mr. Coleman Sellers) says, with regard to Slade: 
“ The methods of this medium’s operations appear to me to be perfectly transparent, and I 
wish to say emphatically that I am astonished beyond expression at the confidence of this 
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about his person so as to reflect whatever was going on beneath 
the table. “In the mirror I beheld a hand... stealthily insert 
its fingers between the leaves of the slate, take out the little slip 
(containing the question), unfold and again fold it, grasp the little 
pencil . . . and with rapid but noiseless motion . . . write across 
the slate from left to right a few lines; then the leaves of the slate 
were closed, the little pencil laid on the top,” and the spirits in- 
voked to please send a message. 

Is it necessary to continue the catalogue of vulgar deceit: to 
tell how Dr. Furness sends out sealed letters the contents of which 
the spirits are to read and answer without opening, and finds the 
seals tampered with and mucilage and skill used to conceal the 
crime; how he asks the same question of various mediums and 
receives hopelessly contradictory answers; how he detects the 
form of the medium in her assumed materializations and finds the 
spirit ready to answer to any and every name in fiction or reality, 
from “Olivia” of “The Talking Oak” to Shakespeare ; how a me- 
dium who materializes a right hand while apparently holding his 
neighbor’s hand with both his own, is shown to imitate this double 
grip with one hand and do the hocus-pocus with the other—in 
short, how universal, how coarse, how degrading this fraud is; 
how readily it leaves its hiding-place to snatch at a cunningly 
offered bait, until it becomes ridiculous ? * 

Let us rather turn to another independent investigation pub- 
lished by the English Society for Psychical Research (October, 
1886, to May, 1887). The great English medium, whose perform- 
ances as described are really miraculous, is Englinton, and his spe- 
cialty is slate-writing. The late Prof. H. Carvill Lewis (of Phila- 
delphia) had sittings with Englinton, and reported as follows: 
He sat intently watching Englinton for an hour, and nothing hap- 
pened ; fearing a blank séance, he purposely diverted his attention. 
The moment he looked away, the manifestations began, and he 
could see “the medium look down intently toward his knees and 


man in his ability to deceive, and at the recklessness of the risks which he assumes in the 
most barefaced manner. The only reason of our having any so-called ‘ manifestations,’ 
under the circumstances, was because of the fact that the committee had agreed in advance 
to be entirely passive, and to acquiesce in every condition imposed.” 

Mrs. Sidgwick, an able English observer, detected the fraudulent character of Slade’s 
performances from the beginning. She points out five important grounds of suspicion: 
“ His conjurer-like way of trying to distract one’s attention, his always sitting so as to have 
the right hand to manipulate the slate, the vague and general character of the communica- 
tions, his compelling one to sit with one’s hands in a position that makes it difficult to look 
under the table, and his only allowing two sitters at a time.” 

* The barefacedness of the medium’s business reaches its climax in the fact (communi- 
cated to me by Dr. Furness) that a noted medium had visited a professional juggler, and, 
“ making no secret to him of his trickery as medium for independent slate-writing, had pur- 
chased from the juggler several other tricks with which to carry on his spiritualistic trade.” 

* 
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in the direction of the slate. I now quickly turned back my head, 
when the slate was brought up against the table with a sharp 
rap.” He repeated the manceuvre, with the same result, and while 
the writing was going on he distinctly saw “the movement of the 
central tendon in his wrist corresponding to that made by his 
middle finger in the act of writing. Each movement of the ten- 
don was simultaneously accompanied by the sound of a scratch 
on the slate.” Again, for the answer to another question, Englin- 
ton requires the use of a dictionary, and leaves the room for a min- 
ute; the answer is then written just as it is given in Webster’s 
dictionary; but, unfortunately, albwmina was read for alumina. 
When the slate, which closes with a spring, is to be closed, Englin- 
ton suddenly sneezes; when the writing is small and faint, he 
struggles until he gets within a few inches of it; a postage-stamp 
secretly glued across the two leaves of the double slate prevents all 
manifestations ; a double fee immediately causes further manifes- 
tations, while a minute before such were declared impossible, 
owing to the exhaustion of power; and the writing on the slates 
is identified by an expert as that of Englinton.* 

Mrs. Henry Sidgwick records her experience with many medi- 
ums, and supports the same verdict. She was often unable to de- 
tect the exact modus operandi of the medium, but has never seen 
anything which was not well within the range and strongly sug- 
gestive of conjuring, and mostly of no high order of conjuring. 

But all this accounts for only part of the problem. To con- 
vict every medium of fraud is not a complete explanation of the 
appearance which this belief now presents. It remains to account 
for the great success of the movement; for the fact that so many 
have been deceived and so few have really understood; to show 
why we are to believe the Seybert commission, and not credit 
the countless miracle-mongers. This is psychologically the most 
interesting portion of the problem, and has recently been very 
successfully treated by Mrs. Sidgwick, Mr. Hodgson, and Mr. 
Davey, of the English Society for Psychic Research. 

There is a very broad-spread notion that anybody can go to a 
spiritualistic séance and give a reliable opinion as to whether 
what he or she has seen is explicable as conjuring or not. Espe- 
cially in this country, where the right to one’s opinion is regarded 
as a corollary to the right of liberty, does this notion prevail. The 


* If further proof be required of the degrading contrivances to which this medium will 
resort, we have it in his conviction of connivance with Mme. Blavatsky in the production of 
a spurious theosophic marvel, as well as in the following evidence supplied by Mr. Padshah 
and indorsed by Mr. Hodgson (the exposer of Mme. Blavatsky): Mr. Padshah and a friend 
had asked for Gujerati writing at a séance, but did not get it; the former then anonymously 
sent a poem in Gujerati to Englinton, and his friend (who was not initiated in the trick) 
brought the same copied in every detail on a slate as the direct revelation of the spirits in 


a sitting with the medium! 
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fact probably is, that most such claimants are about as competent 
to form a trustworthy opinion on such a subject as they are to 
pronounce upon the genuineness of a Syriac manuscript. The 
matter is as much a technical acquisition as is the diagnos- 
ticating of adisease. It is not at all to the discredit of the observ- 
ing powers or the intellectual acumen of any one, to be deceived 
by the performances of a conjurer, and the same holds true of the 
professional part of mediumistic phenomena.* Until this homely 
but salutary truth is impressed with all its importance upon all 
intending investigators, there is little hope of checking the growth 
of this vast superstition.t You believe that there will be an eclipse 
of the moon when the astronomer predicts one, not because you 
can calculate the time yourself, or even understand how the as- 
tronomer does it, but because that is a technical acquisition which 


* “T do not think that this unpreparedness and inobservancy of mind, in the presence 
of a conjurer, is a thing of which any one who is not familiar with the tricks already need 
be ashamed.”—Mr. Hodgson. 

Even a conjurer can be nonplussed by a medium’s performance if he fave no experience 
in the particular kind of sleight of hand required for the trick. This is the experience of 
Mr. Harry Kellar. He at first declared himself unable to explain slate-writing as a trick, 
but now can repeat the process in a variety of ways, and with far greater skill than me- 
diums. Of course the spiritualists keep on citing his former testimony, and ignore bis chal- 
lenge to repeat by trickery any alleged spiritualistic phenomena witnessed by ‘him three 
times. 

+ The above view ought, perhaps, to be modified somewhat. There is a class of spir- 
itualistic manifestations, to be deceived by which is a mark of weak insight or strony 
prejudice. To this class belong the materialization of departed friends. On these Dr. 
Furness writes thus: “Again and again men have led round the circles the materialized 
spirits of their wives and introduced them to each visitor in turn ; fathers have taken round 
their daughters, and I have seen widows sob in the arms of their dead husbands. Testi- 
mony such as this staggers me. [lave I been smitten with color-blindness? Before me, 
as far as I can detect, stands the very medium herself, in shape, size, form, and feature 
true to a line, and yet one after another, honest men and women at my side, within ten 
minutes of each other, assert that she is the absolute counterpart of their nearest and 
dearest friend; nay, that she is that friend. It is as incomprehensible to me as the asser- 
tion that the heavens are green, and the leaves of the trees deep blue. Can it be that the 
faculty of observation and comparison is rare, and that our features are really vague and 
misty to our best friends ? Is it that the medium exercises some mesmeric influence on her 
visitors, who are thus made to accept the faces which she wills them tosee? Or is it, after 
all, only the dim light and a fresh illustration of /a nuit tous les chats sont gris?” Add to 
this the confession of an exposed medium, Mr. D. D. Home: “ The first séance I held, after 
it became known to the Rochester people that I was a medium, a gentleman from Chicago 
recognized his daughter Lizzie in me after I had covered my small mustache with a piece 
of fiesh-colored cloth, and reduced the size of my face with a shaw! I had purposely hung 
up in the back of the cabinet.” Cases where different members of a circle instantly recog- 
nize in the spirit form entirely different persons are not uncommon. Here so much of the 
trick depends upon the sitter that he must be a firm believer, or very simple, to be deceived. 
It is this kind of manifestations with which the better class of spiritualists have least to 
do ; and it is seldom that a conversion of a real investigator begins with such materializa- 
tions. This preying upon the feelings of simple-minded folk is one of the greatest scandals 
of the movement. 
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he has learned and you have not; and so with a thousand other 
and more humble facts of daily life. Spiritualism (to a large 
extent) comes under the same category; and the Seybert commis- 
sion, and these other observers who have acquainted themselves 
with the possibilities of conjuring and the natural history of de- 
ception, who by their training and natural gifts have fitted them- 
selves as competent judges of such alleged ultra-physical facts— 
these persons have the same right to our confidence and respect 
as a body of chemists or physicians on a question within their 
province. It is not fair to set up what you think you have seen 
as overthrowing their authority ; even if you are an unprejudiced 
and accurate observer who has weighed the probability of your 
observations being vitiated by one or other of the many sources of 
error in such observation, it is only a small fact, though of course 
even that should be registered. 

Whatever of seeming dogmatism there is in this view is re- 
moved by the experimental demonstration furnished by Messrs. 
Hodgson and Davey, that the kind and amount of mal-observation 
and faulty description which an average observer will introduce 
into the account of a performance such as the medium gives, is 
amply sufficient to account for the divergence between his report 
of the performance and what really occurred. The success of a 
large class of tricks depends upon diverting the observer’s atten- 
tion from the points of real importance, and in leading him to 
draw inferences perfectly valid under ordinary circumstances but 
entirely wrong in the particular case. It must be constantly re- 
membered that the judging powers are at a great disadvantage in 
observing such performances, and that it is a kind of judgment in 
which they have no practice. In the intercourse of daily life a 
certain amount of good faith and confidence in the straightfor- 
wardness of the doings of others prevents us from exercising that 
close scrutiny and suspicion here necessary. We know that most 
of our neighbors have not the sharpness to deceive us, and do not 
live on the principle of the detective, who regards every one as 
dishonest until he has proved himself honest. 

Mr. Davey (who, by the way, was at onetime deceived almost 
into conversion by spiritualistic phenomena) is an expert amateur 
conjurer, and repeats the slate-writing performances of such as 
Englinton with at least equal skill. He arranged with Mr. Hodg- 
son to give sittings to several ladies and gentlemen, on the con- 
dition that the latter send him detailed written accounts of what 
they had seen. He did not pose as a medium or accept a fee, but 
simply said that he had something to show which his sitters were 
to explain as best they could, and with due consideration of trick- 
ery as a possible mode of explanation. The “medium” has here 
a decided advantage over Mr. Davey, because he induces a mental 
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attitude in his sitters that entertains (however remotely) the pos- 
sibility of witnessing something supernatural, and this is sufficient 
to create an adjustment of the powers of observation less fitted to 
detect trickery than if the performer did not announce himself 
as the go-between of the supernatural. This is well illustrated in 
the reports of Mr. Davey’s sitters, for a few friends who were told 
beforehand that they were to witness a sleight-of-hand perform- 
ance, or were strongly led to believe it such, made much less of 
a marvel of the performance than those who had not been thus 
enlightened. It remains to add that not one of the sitters (and 
they were persons of decidedly more than average intelligence 
and ability) detected his modus operandi, and a large number 
concluded that trickery was utterly insufficient to account for the 
manifestations. 

Mr. Davey’s performances, as described by many of his sitters, 
like the descriptions of the performances of many a medium, are 
marvelous enough to demand the hypothesis of occult agency: 
“Writing upon slates locked and carefully guarded by witnesses 
—writing upon slates held by the witnesses firmly against the 
under surface of the table—writing upon slates held by the wit- 
nesses above the table—answers to questions written secretly in 
locked slates—correct quotations appearing on guarded slates 
from books chosen by the witnesses at random, and sometimes 
mentally, the books not touched by the ‘medium’; . . . messages 
in languages unknown to the ‘medium,’ including a message in 
German, for which only a mental request had been made, and a 
letter in Japanese in a double slate locked and sealed by the wit- 
ness, etc. And yet, though ‘autographic’ fragments of pencil were 
‘heard’ weaving mysterious messages between and under and 
over slates, and fragments of chalk were seen moving about 
under a tumbler placed above the table in full view, none of the 
sitters witnessed that best phenomenon, Mr. Davey writing.” 

It must not be supposed that the errors of mal-description and 
lapse of memory thus committed are at all serious in themselves ; 
on the contrary, they are mostly such as would be entirely par- 
donable in ordinary matters. Mr. Hodgson places them in four 
classes. In the first, the observer interpolates a fact which really 
did not happen, but which he was led to believe had occurred. 
He records that he examined the slate, when he really did not. 
Or, for similar causes, he substitutes one statement for another 
closely like it; he says he examined the slate minutely, when he 
really only did so hastily. Thirdly, he may transpose the order in 
which the events happened, making the examination of the slate 
occur at a later period than when it really took place. Lastly, he 
may omit certain details which he was carefully led to consider 
trivial, but which really were most important. Such slight lapses 
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as these are sufficient to make a marvel of a clever piece of con- 
juring ; add to this the increased temptations for mal-observation 
afforded by the dim light and mysterious surroundings of the 
medium, as well as by the sympathetic attitude of the sitters, and 
the wide divergence between the miraculous narratives of spirit- 
ualists and the homely deceptions which they are intended to 
describe is no longer a mystery. 

The conclusion thus experimentally arrived at by Messrs. 
Hodgson and Davey is corroborated by other investigators. After 
witnessing a séance that was simply a series of the simplest and 
most glaringly evident tricks, Mrs. Sidgwick was expected to 
have had all her doubts entirely removed, and was assured that 
what she had seen was better than the materializations at Paris. 
“Experiences like this make one feel how misleading the accounts 
of some completely honest witnesses may be; for the materiali- 
zations in Paris were those which the Comte de Bullet had with 
Firman, where near relatives of the count were believed con- 
stantly to appear, and which are among the most wonderful 
recorded in spiritualistic literature. And, after all, it appears 
that these marvelous séances were no better than this miserable 
personation by Haxby.” 

The Seybert commission finds that “with every possible desire 
on the part of spiritualists to tell the truth, the whole truth, and 
nothing but the truth, concerning marvelous phenomena, it is 
extremely difficult to do so. Be it distinctly understood that we 
do not for an instant impute willful perversion of the truth. All 
that we mean is that, for two reasons, it is likely that the marvels 
of spiritualism will be, by believers in them, incorrectly and 
insufficiently reported. The first reason is to be found in the 
mental condition of the observer; if he be excited or deeply 
moved, his account can not but be affected, and essential details 
will surely be distorted. For a second reason, note how hard it 
is to give a truthful account of any common, every-day occur- 
rence. The difficulty is increased a hundred-fold when what we 
would tell partakes of the wonderful. Who can truthfully de- 
scribe a juggler’s trick ? Who would hesitate to affirm that a 
watch, which never left the eye-sight for an instant, was broken 
by the juggler on an anvil; or that a handkerchief was burned 
before our eyes? We all know the juggler does not break the 
watch, and does not burn the handkerchief. We watched most 
closely the juggler’s right hand, while the trick was done with 
his left. The one minute circumstance has been omitted that 
would have converted the trick into no-trick. It is likely to be 
the same in the accounts of the most wonderful phenomena of 
spiritualism.” 

If we desire a concrete instance of this omission of an impor- 
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tant detail, Dr. Furness will supply one. Certain highly intelli- 
gent observers describe to him the doings of a Boston medium : 
“There are two tables in the room of séance, at one of which sits 
the medium, at the other the visitor. The visitor at his table 
writes his question in pencil at the top of a long slip of paper, 
and, after folding over several times the portion of the slip on 
which his question is written, gums it down with mucilage and 
hands it to the medium, who thereupon places on the folded and 
gummed portion his left hand, and in a few minutes with his 
right hand writes down answers to the concealed questions ; these 
answers are marvels of pertinency, and prove beyond a cavil the 
clairvoyant or spiritual powers of the medium.” Dr. Furness 
went to the medium, prepared his slip of paper about as described, 
and thus continues: “As soon as he took his seat, and laid the 
strip on his table before him, I rose and approached the table so 
as to keep my paper still in sight ; the row of books entirely inter- 
cepted my wiew of it. The medium instantly motioned to me to 
return to my seat, and, I think, told me todo so. I obeyed, and 
as I did so could not repress a profound sigh. Why had no one 
ever told me of that row of books ?” 

Before passing sentence one must hear what the defendant has 
to say. The usual defense consists in claiming that the conviction 
of fraud in some mediums does not prove the absence of genuine 
phenomena in others. Some even claim, as we saw, that fraud 
and spirit manifestations can go hand in hand. Furthermore, 
they hold that the conditions for success demanded by the me- 
diums, though they make the phenomena resemble a juggler’s 
performance, are perfectly explicable on spiritualistic grounds. 
Writing is best produced in the dark because dark is “ negative,” 
light “ positive,” and negative conditions are most favorable to 
communication ; if the spirit that appears resembles the medium, 
that is an effect of the materializing process; if writing does not 
occur when the slate is looked at, it is because the magnetism 
of the eye is unfavorable; and has not Dr. Slade received an 
express command from the spirits forbidding him, on penalty 
of cutting off all communication, to attempt to write on sealed 
slates ? 

In the first place, while it is not thus proved that every action 
of every medium is fraudulent, it makes it more and more proba- 
ble, especially as the very conditions necessary for a serious inves- 
tigation are denied on fanciful grounds. The fact that scientific 
examination everywhere reveals deception makes it extremely 
probable that, when exposure has not taken place, it is because 
there was no scientific examination. At any rate, the burden of 
proof is with the claimants for supernatural manifestations, and 
their case has now been so much weakened that it can no longer 
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enter as a serious possibility into the minds of such as guide their 
beliefs by reason. Again, their “spiritualistic ” explanations are 
simply violent assumptions, varying with the caprice and inge- 
nuity of every medium, and evidently manufactured for the pur- 
pose. Evenif such explanations were consistent, they would be 
possible only in that extreme sense in which any bizarre notion or 
fantastic hypothesis is possible. Practically, they are impossible, 
because contradictory to the fundamental tenets of science and 
experience ; because they are opposed to that marvelous network 
of mutually corroborating laws and observations upon which the 
logic of civilization is founded. Those whose feelings are not 
appealed to by the doctrines of spiritualism will never be at- 
tracted to it by its logic. 

A system that aims to instruct men with regard to beliefs 
appealing most earnestly and deeply to the human heart, appears 
in the light of scientific investigation as an empty, tottering 
framework, held together by the grossest frauds, covered over 
with the most vulgar sham, and embellished with the meanest 
kind of deception. Let each one leave as small or as large a mar- 
gin for the possibility of a genuine spiritualism as to him seems 
fit, but let him realize in all its immensity the gross scandal to 
which this system has given and is giving rise. Let him under- 
stand that under the shelter of spiritualism men and women in ail 
our large cities are daily and hourly preying upon the credulity 
of simple-minded folk, and obtaining money by means for which 
the law provides the jail. Let him know that there is now abun- 
dant evidence to make the term “medium” synonymous with 
“impostor.” When these facts are clearly and universally recog- 
nized, we may hope to ascertain whether there is a true but small 
foundation-stone hidden beneath this rubbish-heap, or whether, 
like its equally pretentious predecessors, it leaves the mystery 
as unsolved as it found it. 








Accorprxe to Prof. Judd, an important change has taken place in scientific 
opinion concerning the climatical relations of fauna and flora, and the distribution 
of biological regions. It has been tacitly assumed that al] marine organisms com- 
ing from regions bordering the equator must have lived under tropical conditions ; 
but deep-sea research has shown that all conditions of temperature and of light 
prevail at their several depths in tropical as well as other seas; and that many 
forms which, because they came from equatorial regions, we have hitherto re- 
garded as tropical, we now know to live in icy-cold water as well as in almost 
utter darkness. The large size and abundant development of cephalopods, crus- 
taceans, and fish, we now know to be no evidence of the presence of warmth or 
life, and Sir Joseph Hooker has shown the fallacy of similar reasoning when 
applied to plant-life. 
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THE CHEMICAL ELEMENTS: 
HISTORY OF THE CONCEPTION WHICH THIS TERM INVOLVES. 


Br JOSIAH PARSONS COOKE, LL. D., 
ERVING PROFESSOR OF CHEMISTRY AND MINERALOGY IN HARVARD UNIVERSITY. 


HE intellectual force of Aristotle ruled in chemistry even 
longer than in other departments of physical science. In 
mechanics and astronomy the dogmas of Aristotle were effectually 
laid by Galileo early in the seventeenth century ; but his doctrine 
of the four elements*—in one form or other—was accepted in 
chemistry to the close of the eighteenth century. The wonderful 
history of the philosophy of the great Stagirite—a philosophy 
which ruled the intellectual world in physics as well as in meta- 
physics for more than twenty centuries—is constantly referred to 
as an illustration of the vices of speculative thought when not 
based on experimental evidences ; and, undoubtedly, the aberra- 
tions of many of his later disciples justify this opinion. Among 
these Kepler is especially conspicuous, for he, by applying the 
doctrines in a most grotesque and absurd manner, did not a little to 
bring Aristotle’s philosophy of mechanics into contempt. Never- 
theless, Aristotle himself was for his time an acute observer, as’ 
his writings abundantly indicate ; and his philosophical views are 
brought forward rather to justify his conclusions than as the 
basis of his inferences. So it is with the doctrine of the four ele- 
ments. Earth, water, air, and fire were obviously to him the 
essences, or, to use a later and more descriptive word, the “sub- 
stantia” of four conditions of matter. Three of these we recog- 
nize as clearly as he did; and the fourth, fire, which he regarded 
as a more sublimated condition than air, and thought he actually 
saw in the upward motion of flames, has its modern representative 
in Mr. Crookes’s fourth condition of matter. 

Since Aristotle regarded motion as an attribute of inanimate 
as well as of living bodies—a stone falling for the same reason 
that a fish swims—and as he noticed that while water and stones 
tend to fall, flame and air tend to rise, he regarded the last as 
having a natural motion upward, and the first as having a natural 
motion downward ; and thus to him specific levity seemed as much 
a direct inference of observation as specific gravity. By this inher- 
ent motion the four elements appeared to strive to separate, and 
each to tend to its own place—fire taking the highest place, air the 


* The doctrine of the four elements, although usually associated with Aristotle, is really 
as old as Greek philosophy, and can certainly be traced back to Empedocles, who lived in 
the second third of the fifth century before Christ—that is, a century before the time of 
Aristotle. 
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next, water the next, and earth the lowest. The reasons urged in 
support of these conclusions appear to us absurd enough. 

By Aristotle, as by other Greek philosophers, the contrasts em- 
phasized by language were regarded as fundamental distinctions 
in nature, or first principles, which they made the basis of dis- 
cussion, and from which they sought to deduce general truths. 
Aristotle enumerates ten such principles as enunciated by the 
Pythagoreans—limited and unlimited, odd and even, one and 
many, right and left, male and female, rest and motion, straight 
and curved, light ‘and darkness, good and evil, square and oblong 
—and from oppositions of this kind he deduced his doctrine of 
the four elements. 

“We seek,” Aristotle writes, “the principles of sensible things, 
that is, of tangible bodies. We must take, therefore, not all the 
contrarieties of quality, but those only which have reference to 
the touch. Thus, black and white, sweet and bitter, do not differ 
as tangible qualities, and must therefore be rejected from our con- 
sideration. Now, the contrarieties of quality which refer to the 
touch are these: hot, cold; dry, wet; heavy, light; hard, soft; 
unctuous, meager; rough, smooth; dense,rare.” Then, after reject- 
ing all but the first four of these, either because they are not act- 
ive and passive qualities, or because they are combinations of the 
first four, and concluding for these reasons that the four retained 
must be elements, he proceeds: “ Now, in four things there are six 
combinations of two; but the combinations of two opposites, as 
hot and cold, must be rejected. We have, therefore, four ele- 
mentary combinations which agree with the four apparently ele- 
mentary bodies: fire is hot and dry; air is hot and wet (for steam 
is air); water is cold and wet; earth is cold and dry.” 

In a similar way, by considering light as opposite to heavy, 
Aristotle justifies his conclusion that levity is a quality of a body, 
and that bodies are absolutely heavy or absolutely light. “Former 
writers,” he says, “have considered heavy and light relatively only 
—taking cases where both things have weight, but one is lighter 
than the other, and they imagined that in this way they defined 
what was absolutely heavy and light.” Fire and air, according to 
Aristotle, were absolutely light, with fire the lighter of the two; 
while water and earth were absolutely heavy, with earth the 
heavier of the two. In another place he writes, “ Heavy and light 
are, as it were, the embers or sparks of motion”; and hence he 
concluded that the tendency of light bodies to rise, like the tend- 
ency of heavy bodies to fall, was an inherent quality. 

Subsequently Aristotle recognized a fifth element in nature. 
In his book “On the Heavens” he wrote: “The simple elements 
must have simple motions; and thus fire and air have their natu- 
ral motions upward, and water and earth have their natural 
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motions downward. But, besides these motions, there is motion 
in a circle, which is unnatural to these elements, but which is a 
more perfect motion than the other, because a circle is a perfect 
line, and a straight line is not; and there must be something to 
which this motion is natural. From this it is evident that there 
is some essence of body different from those of the four elements, 
more divine than those and superior to them. If things which 
move in a circle move contrary to nature, it is marvelous or 
rather absurd that this, the unnatural motion, should alone be 
continuous and eternal; for unnatural motions decay speedily. 
And so from all this we must collect that, besides the four ele- 
ments which we have here and about us, there is another removed 
far off, and the more excellent in proportion as it is more distant 
from us.” This element was called the quinta essentia by Latin 
writers, and the word quintessence in our own language frequently 
brings to mind this singular conception, which, although so absurd 
to us, held for ages a wonderful control over the human mind. 

It is not, however, our purpose to trace the influence of the 
dynamical conceptions of Aristotle on the development of physical 
science, interesting and instructive as such a study would be. We 
are here dealing only with the conception of an element or prin- 
ciple of material bodies, also involved in this reasoning ; and it is 
obvious that this early conception of an element was not that of a. 
definite substance—as we now understand the word substance— 
that is, something subsistens per se—but rather that of the 
essentia or substantia which were supposed to underlie the 
external attributes of bodies, and of which these last were merely 
accidents. Earth was the underlying principle of all solid bodies, 
whose multifarious forms were as familiar to Aristotle as to us, 
So all liquid bodies were forms of water, and all aériform bodies 
manifestations of the all-diffusive air; and the ancients, at times 
even more acute than ourselves, made distinctions between con- 
ditions, both of water and air, which we know are not essential. 

We know that flame is simply intensely heated gas rising in a 
denser atmosphere ; but it was perfectly natural that the ancients 
should regard such a startling effect as a manifestation of a fourth 
condition of matter still lighter and more subtile than air, and 
the conception of fire as a fundamental principle of nature once 
formed, the phenomena of combustion appeared to them as direct 
evidences of the escape of this principle of fire from the burning 
bodies. 

The famous theory of phlogiston, advanced by Becher and Stahl 
during the seventeenth century, was simply a development of 
these views without any essential change. Phlogiston was merely 
a new name for the fourth element of Aristotle. As by Aristotle 
all combustible bodies were assumed to hold the principle of fire, 
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so, on the new theory, they were regarded as compounds of phlo- 
giston, and, in burning, the phlogiston was supposed to escape into 
the atmosphere. The ease with which such metals as zinc, iron, 
lead, and tin burn under certain conditions was well known to 
the chemists of that period, and hence all metals were regarded as 
largely composed of phlogiston ; and when it was shown that the 
oxides, then called calces, resulting from the burning, weighed 
more than the metal burned, the facts were cited to prove that 
phlogiston was specifically light, and therefore, when removed 
from a body, added to its weight. . 

It has been said that the increase of weight resulting from 
burning and other forms of oxidation was not recognized until 
Lavoisier introduced the balance into chemical investigations at 
the close of the last century ; but, although such phenomena could 
not be formulated under a general principle until after the dis- 
covery of oxygen in 1774 (nearly simultaneously both by Priestley 
and by Scheele), the fact that the so-called calces resulting from 
the burning of the metals weigh more than the metals was well 
known to metallurgists from a much earlier period. Thus Léme- 
ry, who died in 1715, in his well-known treatise on chemistry, 
describes the increase of weight attending the calcination both of 
tin and lead; and Boerhaave, a famous Dutch physician and 
chemist of the same period, thus describes the calcination of 
lead: “ And if, while the lead is in fusion, it be kept continually 
stirring with a spatula, it turns into a red powder called minium, 
or red lead, in which operation this is further observable that the 
lead augments in weight.” 

During the eighteenth century the theory of phlogiston be- 
came modified by the increasing knowledge of the definiteness of 
chemical combination. Like the other constituents of a body, it 
was held that the phlogiston in combustibles must be united in 
definite proportions. So, moreover, when, leaving the fuel in the 
process of combustion, phlogiston entered into union with the air, 
it could only be absorbed by the atmosphere up to a certain limit. 
Hence, a candle soon goes out if burned in a confined vessel ; be- 
cause, after the air is saturated with phlogiston, no more can 
escape from the combustible. Priestley called oxygen gas, when 
first discovered, dephlogisticated air, because he ascribed its won- 
derful power of sustaining combustion to the absence of phlogis- 
ton, which oxygen gas could therefore absorb to a proportionally 
great extent. On the other hand, hydrogen was called phlogisti- 
cated air; and Cavendish, when he first isolated this exceedingly 
light and combustible gas, thought he had discovered phlogiston 
itself, 

As has been already intimated, Aristotle’s doctrine of the 
chemical elements was, in some form or other, received by stu- 
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dents of chemistry down to the time of Lavoisier, and the aims 
and practice of alchemy, which for many centuries was the only 
phase of chemistry studied, were wholly in harmony with this. 
conception. If the metals were all manifestations of the same 
underlying essence, and differed only in the accidents of external 
qualities, it was reasonable to suppose that these accidents might 
be changed. The alchemists were often intelligent men, and 
knew as well as ourselves that “all is not gold that glitters”; but 
the resemblances to the precious metals which they sometimes 
obtained by their empirical methods were sufficient to stimulate 
effort. They also clearly saw that the value of the prize they 
sought would vanish in their keeping the moment the secret be- 
came known; but this only led them, as it does so many manu- 
facturers of the present day, to invest their processes with all 
possible mystery, to conceal known facts beneath non-essentials, 
and to adopt a conventional and highly figurative language for 
communicating with each other, so that, even with our knowledge 
of chemistry, the writings of the alchemists are for the most part 
an unintelligible jargon. Still, their hopes were based on what 
they regarded as sound philosophy; and, although their efforts 
were frequently exposed to ridicule on the ground of ill success, 
no convincing objections were ever raised to the philosophy by 
which they were guided. That the aims of the alchemists must 
have appeared reasonable to thinking men is shown by the fact 
that, even at a late period in the history of this apparent delusion, 
Sir Isaac Newton, whose scientific sobriety can not be questioned, 
devoted a great deal of time to experiments on the transmutation 
of the metals. 

During the two thousand years through which the doctrine of 
a few elementary principles of nature prevailed, the precise form 
which the elements assumed naturally varied with the general 
point of view of the students at the time, although for the most 
part philosophical writers adhered to the statement of Aristotle. 
By many of the alchemists mercury, sulphur, and salt were re- 
garded as fundamental principles, because the crude materials 
under these names played such an important part in the hermetic 
art. Here, however, it was not these crude materials which were 
regarded as the elements of matter, but sublimated forms of these 
substances, known as the mercury and sulphur of the philoso- 
phers; and for a long time the conceit was cherished that, if once 
the elemental mercury and sulphur could be isolated, al] metals, 
and, of course, gold and silver among the number, could be manu- 
factured by mixing these elements in the right proportions. 
Later, when chemistry assumed a pharmaceutical character, the 
elements were often said to be water, spirit, oil, salt, and earth, of 
which the first three were regarded as active and the last two as 
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passive principles. These elements, again, were not definite sub- 
stances, but merely classes of products obtained by distillation, 
the active principles being those that passed over and the passive 
principles those that remained behind in this process—a process 
which at the time had become the typical process of chemistry, 
and the chemists of this period are always represented in paint- 
ings with a retort or alembic, as were the alchemists of an earlier 
period with a furnace and crucible. This last enumeration of 
elements is not so different from that of the alchemists as would 
at first sight seem, for mercury was regarded as the most active 
of the spirits, and sulphur as one of the oils. Moreover, the dis- 
tinction between fixed and volatile oils, which dates from this 
period, shows the generic character of the elements then accepted. 

In his “Edipus Chymicus,” first published about the middle 
of the seventeenth century, Becher, the author of the theory of 
phlogiston, comes back to the elements of Aristotle, and in this he 
is followed by Stahl, who elaborated the same theory a generation 
later. To give an idea of the confusion of thought on this sub- 
ject, even at a comparatively late period, I will quote from the 
“Cours de Chimie, par M. Lémery, nouvelle édition, Paris, 1756,” 
a work which remained one of the chief authorities on chem- 
istry down to the time of Lavoisier. I translate freely from the 
French: 

“The first element of compound bodies which we must accept 
is a universal spirit, which, being universally diffused, produces 
different results according as it is held in different matrices or 
pores of the earth; but as this principle is somewhat metaphysical 
and can not be perceived by the senses, we must distinguish in 
addition certain elements which are perceptible. I shall name 
those commonly accepted. 

“ As chemists in analyzing different compounds have found 
five kinds of substances, they have concluded that there are five 
principles of material things—water, spirit, oil, salt, and earth. 
Of these five there are three which are active principles—spirit, 
oil, and salt; and two passive—water and earth. The first are 
called active, because, being endowed with rapid motion, they 
determine the active qualities of the products into which they 
enter ; and the second are called passive, because, being at rest, 
they only serve to diminish the vivacity of the active principles.” 

Then follows a more precise definition of the several principles 
enumerated, to which in part I have already referred. After this, 
Lémery remarks: 

“The term principle of chemistry must not be taken in an 
exact sense, for the substances to which we have given this name 
are principles only relating to our knowledge, and so far as we 
have been unable to go further in the division of bodies. But we 
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can well understand that these principles may be further divisible 
into an infinity of parts, which should more properly be called 
principles. We understand, then, by principles simply such sub- 
stances as have been separated and divided so far as our feeble 
efforts are capable of doing.” Here is a glimmering of scientific 
principles. And so again in this sentence : 

“Some modern philosophers would persuade us that it is uncer- 
tain whether the products we draw from compounds, and which 
we call principles of chemistry, really exist as such in the com- 
pounds. They say that fire, rarefying matter in the process of 
distillation, is capable of giving an entirely different arrangement 
to the parts from that which existed before, and may thus form 
the salt, oil, and other products which are the results of the pro- 
cess.” 

Lémery himself died in 1715, so that the edition of his work 
from which we quote was published over forty years after his 
death, showing that in the slow progress of knowledge at that 
time the life of a scientific treatise was far longer than it is now. 
The editor of the new edition adds copious notes, in which he 
comments on some of the absurdities of his author, plainly indi- 
cating that progress toward clearer views was constantly being 
made; but, at the same time, his own remarks are equally amus- 
ing, and give abundant evidence of the utter confusion of thought 
which still prevailed. To appreciate how great a work Lavoisier 
accomplished, it is only necessary to read a few pages (more would 
be intolerable), both of this treatise of Lémery and also of the 
“New Method of Chemistry” of Boerhaave, the two great stand- 
ard works on the science of the eighteenth century, both in large 
quarto volumes. These are far less repulsive than the chemical 
writings of the previous century, which often dwelt at great 
length on illustrations of chemical processes from the relations of 
the sexes. They are less mystical, and frequently describe acute 
observations of phenomena ; but they are equally deficient in sci- 
entific spirit, full of crudities and empiricisms of the most trivial 
kind, and this at a period when the mathematical sciences had 
attained much of the elegance of form of our own day. Lavoi- 
sier is known to us chiefly as the discoverer of the true theory of 
combustion, but he was truly the father of modern chemistry, 
and his claim to our regard rests more than anything else on the 
fact that he gave to the subject for the first time a definite and 
rigid scientific form. It will help you to appreciate the entire 
change of conception introduced by Lavoisier if I quote from 
Fourcroy’s “Chemical Philosophy,” third edition, 1806, the follow- 
ing significant passage. Fourcroy was a contemporary of Lavoi- 
sier, although twelve years younger. Lavoisier, as is well known, 
fell a victim of the Reign of Terror during the French Revolu- 
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tion in 1794. Fourcroy, more fortunate than his greater colleague, 
passed through this fearful period unharmed, although he was a 
member of the Constituent Assembly, and after the fall of Robes- 
pierre acted as Secretary of Public Instruction. He was made 
senator by Napoleon, and died full of honors in 1809, living until 
the decomposition of the alkalies and alkaline earths had become 
accomplished facts. As before, I translate from the French very 
freely : 

“Since the revolution effected in chemistry between 1774 and 
1784” (the period of Lavoisier’s active scientific work) “by the 
new discoveries which have entirely changed the face of the sci- 
ence, many of the former erroneous and arbitrary distinctions 
have been given up. The term principle is no longer used except 
in a very general sense, and with the understanding that it applies 
to different sorts of bodies, some of them simple and some of them 
compound, depending on the nature of the materials from which 
they come and on the method of analysis used. All chemists 
agree to-day that if by principles or elements we understand the 
original and simple bodies which constitute the primitive mole- 
cules of substances, such bodies are wholly unknown, either as 
regards their number or their properties, and that in discussing 
them we are yielding to theories as useless as those of monads or 
atoms. They further agree that if we confine the word elements 
to the last products of analysis which can not be subdivided by 
analytical means, we must exclude from this class of bodies both 
the so-called principles of the elder chemists and the four elements 
of Aristotle, as many of these are compound substances, and we 
must accept a very much larger number of elements than former- 
ly, for we are acquainted with more than thirty substances which 
can not be decomposed. 

“From the results of numerous and exact analyses chemists 
know, first, that all natural substances may be divided into simple 
and compound substances; secondly, that the true distinction of 
primary or simple substances is ability to resist decomposition, so 
that the word simple is synonymous with the word undecompos- 
able; thirdly, that by compounds we signify substances which are 
susceptible of analysis, or from which we can extract materials 
more simple, or of which the complexity of composition dimin- 
ishes in degree as the analysis is extended ; fourthly, that although 
compounds of the same class may differ greatly among themselves, 
it is sufficient for comparison and gives us an exact distinction if 
we divide them into binaries or compounds formed of two ele- 
ments, ternaries or compounds formed of three elements, quater- 
naries or compounds formed of four elements, quinaries, sextaries, 
etc., according as the number of the constituent elements increases; 
fifthly, that the number of the constituent principles or compo- 
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nents is not the only cause of the differences which distinguish 
compounds, but that the proportions in which these elements are 
united, and perhaps also the mode of their union, are other causes 
of these differences. 

“Thus the whole doctrine of the pretended elements, or of the 
principles of things, or of their components, or of the compositions 
of different orders of compounds, is now reduced to conceptions as 
simple as they are precise. There are no hypotheses or useless 
distinctions or erroneous abstractions in the present ideas of chem- 
ists, and the obscurity which formerly reigned in this part of 
the science has wholly disappeared, and at the same time we have 
got rid of a source of vague and endless discussions. We have no 
longer to dwell in the schools on useless questions about a primi- 
tive matter and its relations ; on whether there are four, three, two, 
or only a single element; on the pretended relations of the ele- 
ments among themselves; on their transformation, or on the 
change of one into another. All these dreams of a sham specula- 
tive philosophy have vanished before the facts discovered by the 
experimental method ; and the five propositions enunciated above, 
as simple as they are true, are data on which we can now securely 
build.” 

Turning, now, to Lavoisier’s own “Traité élémentaire de 
Chimie,” which must be regarded as the “ Principia” of chemical 
science, we find, for the first time in the history of the subject, a 
list of twenty-five definite substances distinguished as elementary 
on the sole basis that they had as yet never been analyzed. This 
list is given in the first column of the table which we reproduce 
in translation on the following page, on account of its very great 
historical interest. Still, there is even here an obvious survival of 
Aristotle and the phlogiston theory, both in what the list includes 
and in what it omits. The first name on the list is caloric, and 
three of the other elements are the muriatic, fluoric, and boracic 
radicals, which, though not yet isolated, appear to Lavoisier so 
distinctly typified and foreshadowed that he does not hesitate to 
name them in this list. These radicals, it must be noticed, were 
radicals which, united to oxygen, would form respectively hydro- 
chloric, hydrofluoric, and boracic acid, so that in the last case only 
were Lavoisier’s expectations realized in the form which he ex- 
pected. Indeed, the radical of muriatic acid, chlorine, was then a 
well-known substance, having been discovered by Scheele in 1774, 
but so little did it answer to the expected radical that it was re- 
garded by Lavoisier as an oxide, and named by him “acide muri- 
atique oxygéné,” and under this name appears in this very table 
(translated oxidized muriatic acid). What we know as chlorine 
gas was classed by Lavoisier as the fourth degree of oxidation of 
his assumed muriatic radical, while muriatic acid itself was the 











THE POPULAR SCIENCE MONTHLY. 


742 









































“xnoqdmog ‘ * 
| ‘ouyz JO XIVO OF AA “OUlZ JO OPFXO 07,0 AA “ouyz JO xwo Avit) “ouyz Jo opyxo Awagy|******** OurtZ, 
“auMouyTy -3um peiPPO ujs30n} }oppy “‘ppe opesuny, Cee e eee eee eeer sess se SF Hees esesesseeeeseeeeeses ‘ueqw3un} jo xI®) whens J° opixo eee bese 
“PR 9438 “peo 
*PPe QUIN] J) “AINjUsUT puv OojssBHY | JO OP|xO pol PUB MOj/O X “pea jo xjvo Avip “pea Jo epyxo Avip)******** pet 
“OS SIGHS Chee ee settee ceelteccescers cosccccccvens “mined Jo X[wo MOTO A ‘umapyd JO epjxo mojo x |**** amuyeg 
“snjssey) Jo “ydyoord 
“plow ony |oding “pod jo x[vo poy "plod Jo opyxo poy *PlOT JO X[BO MOTI9 X “plod Jo opfxo MoTje x |*****"** POH 
"plow O11 49IN CORR Eee LOO Hee HE Eee *joyoya jo xIe *joqoja jo ePpixo ° 12 OIN, 
‘maMonyay oul poztp x0 -qfjou1 0 ppy ‘pppoe opq joy POR ORRROeHEO HH e eH EHH HEHEHE EHH HE EES ‘umnuepq jour Jo x[vO "umnuepq4jouw jo opixo “mnUepG on 
"ppe o1pq “‘wuuep ‘98 sad ayy | 2B 
-dyoorg = 0) 8} ;djoo1d *£1no190u1 F 
“Plow OINAA | poy ‘[e1oujul YIyqINy) Jo opsxo por puv Mojox *jeaouyar sdoyqyq| *Amos0Ul Jo opyxo youlg|** *** £010 
“plow ouvZuv\ | oso, Susu Jo xjvo 03)4 4 osou Duval Jo opjxo 0714 4 | esouvZavul Jo x[vo Youlg |osouvZuvul Jo opjxo youlg|**esouvZacyy 
; "n014 
"plow o.L18 7 ‘yen ng 211190 JO Opyxo pad puv Molo ‘eysem sdowigy "MOd| JO Op|xo youg|********* aol] . 
“uy jo An a 
“pov ojuavigi4so ‘ay jo xiv 014 *U}} JO OPIxXo O1N MA *uy} Jo xtvo Avig ‘up JO opyxo Avip|********* UL) & 
° . adie” . *s0ddoo ‘aoddoo -s0ddoo HB 
“pjow o1dn_| JO X]e9 Onjq PUY UdeI4| Jo OPyxXO ON[q PUB UeAIp| jo xTVO UMOIG-Ys{p JO Opixo uMmoiq-qs}ppeq|'***** soddog | @ 
PIO’ OBWQOD| TT rete t| terete t ewes eeeeeen eens 4]eq00 Jo xvo ABagy “348qQU0 Jo opyxo Avipy|****** 2qQ0D 
“PPB oq NUNS Y | “GINUIS!A JO XTC 071g | “GINUISIq JO OPfxXO OF1q MA “qgnuisyq Jo xjvo Avi} *yNMIS|q Jo opjxo Avip|**** qynusIg 
“UMOTYUY)) -I¥ POZIPIXO) “pjow [vojuesry “pps opuesry| “OjWeGIE JO XjVO OVI AA) “O}UESIT JO OPj|XO 0714 4 “ojuess8 JO xivo Avit) “9jaesau Jo opjxo Avip|***** oyues1V 
pps ajues ‘pps opuesiy eee oe ee eee eee eee ee ee eee eee eee ee ee oe *10A[\9 jo x[vo “sols jo epixoO eee tense aa 
‘Auouljae opasoqduq 
o “poe opuompjay |*Auouryjue jo xjvo 04,4 4 | ‘Auourae jo opjxo 0474.4| ‘“Auoupjae jo xjvo Avip| ‘Luowpuv jo opjxo Avip|*** Luompuy 
*B10quI0 “Teoppes 
JO 189 oANUpeg "plow ojous0g “amouyuy ‘pps snoowiog “umouyquy) “OPIXo Oposog| opBI0G oN], 
“sjuapaU *[vopea 
04} 0} umouyT “pps oon, gy ‘umouyuy “plow snoson, gy ‘amouyuyp *Opfxo opJonTy| ony egy 
“Pps ouyszwur “Pps 97811 “Tepes 
P1930, qdaq)| -nu pezipixoO ‘pps coupe) «= “ppow OPEN *amouyay “pps snowwpny ‘amouyuy *OpIXO OFJUpPINP_/OspNU oy, 
“plow optogd =| *snsoyd “snsoyqdsoyd jo aoy8nq 
‘aMouyuy) .- er Pps optoqdsoyg| ‘pyow opsoqdsogy|-soyd jo ppv ofj8j0,4 *pjow snosoydsoqg|-moo oy}; wo onplsey *snioqdsogd jo opix¢)| ** snsoqdsoyge 
"amouyay) Tor penPO) “PP# MOURA! “pyow opngding ‘pps snoinqding “plow snomyding “anqdns yog “mmydyns jo epjxo|***** anqding 
“UMOUAT()| -489 Poz|pixO “aye PoxyA) “pps opm0qzw,) “aMou qs) “Poe snouoqisy) ‘amoayuy) *“WOqIBd JO PIX) ***"** woqisy 
‘pps | ‘pjov snozya “sud snosjju 04} 
*UMOTAULH 9}43U pezipyxo Zuyuinj-uoyy *ploe OLIN] “prow snozjyu Soy g “poe snolzN “eu aoe JO ogvq 40 ‘opyxo snomiy|**** weSoNIN 
*10JUM SUA OF UOPBU;quIOD yy paw ‘neZoIpAq pu¥ ueZAxo| Jo uopwUyQuIOD jo ep ouo jo mouy Aigo eM = |*** desoupAy 
“ays 
peywoysZojqdap 40 ‘1e31A “sud weZAxQ)****** 1078) 
‘wus PIO “someE MON *soUIvT PIO “soul MON “souls PIO ‘soulva MON ‘susd PIO “souuG MON —qyA wd 
— -£x0 Jo suopwuyQunog 
‘MLVGIXO 40 AAAOAU HLBNOA ‘“NOILVGIXO 40 WAUOUd GUINL ‘NOILVGIXO 40 aauvaa aN00a9 *MOILVGIXO 40 SRUDEC LOU 








‘SHONVLISHOS OITIVIAK 
“NON GNV OITIVLAN ZIAVIAIGIOV GNV ZIAVGIXO HLIM NADSAXO JO SNOILVNIGWOO AUVNIA AHL 40 WIAVL 








Pompholix. 


. —— TTS? Cle } 


























THE CHEMICAL ELEMENTS. 743 


‘ 
third degree of oxidation of the same radical. It was left for 
Davy to demonstrate the elementary nature of chlorine and to 
discover the true relations of the hydrogen acids. Lavoisier re- 
garded oxygen as the universal acidifying principle, and the facts 
known in his day admitted of this interpretation ; and it is inter- 
esting to see how they were worked up in the table; but when a 
class of acids containing no oxygen came to be clearly recognized, 
they proved a serious embarrassment to the Lavoisierian system 
as it was developed by Berzelius and his associates. 

With the exception of caloric and two of the radicals above 
referred to, Lavoisier’s list of elements includes no substance not 
regarded as elementary at the present day; but the list is as 
remarkable for what it omits as for what it includes. There were 
then known, and had been known for a long time, two very well 
marked classes of bodies called alkalies and earths which readily 
combined with acids to form salts. In this respect these bodies 
closely resembled the known metallic oxides, as they did also in 
most cases in their general appearance, and they were classed by 
Lavoisier with the oxides under the general term of “ bases sali- 
fiables.” Still, they had never been decomposed, and, according to 
the spirit of Lavoisier’s.philosophy, ought to have been classed 
among elementary substances; but Lavoisier’s classificatory in- 
stinct was altogether too acute to permit him to fall into any such 
error. He enumerates these bodies, and, although he speaks doubt- 
fully in regard to them, he never for a moment questions their 
compound nature. In regard to the earths he says their composi- 
tion is wholly unknown, implying, of course, that they were com- 
pounds, and under the head of “ Des Substances métalliques” is 
this significant paragraph : 

“Tt is probable that we only know a part of the metallic sub- 
stances which exist in nature. All those, for example, which 
have more affinity for oxygen than for carbon can not be reduced 
or brought to a metallic state, and must appear to us as oxides 
which we mistake for earths. It is very probable that baryta, 
which we have classed as an earth, is a case in point. When 
experimented upon, it exhibits characters which closely approach 
those of metallic substances. It may be, indeed, that all the sub- 
stances to which we give the name of earths are only metallic 
oxides that can not be reduced by the means which we use.” 

It will be noticed that the alkalies are not included under this 
remark, for their active qualities are very different from those of 
an insipid, earthy-looking, metallic oxide; and their resemblance 
to ammonia, the volatile alkali, a known compound of nitrogen, 
was constantly a confusing circumstance. Lavoisier discusses the 
question whether potash and soda pre-exist as such in the plants 
from whose ashes they are procured, and makes the suggestion 
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that they may result from the combined action of the oxygen and 
nitrogen of the atmosphere on the organic materials in the process 
of burning. Fourcroy goes still further. In his work on “ Chemi- 
cal Philosophy,” to which I have referred, he writes (translation) : 

“We do not understand the composition of potash. It has 
been suspected that it might result from a union of lime with 
nitrogen, because it is often found in vegetables mixed with this 
earth; but this theory, which I brought forward some fifteen 
years ago, has not been proved by any positive fact.” It is inter- 
esting to go back and watch this groping in the dark for what is 
now positive knowledge, but the experience may teach us many a 
valuable lesson, and will at least help us to realize the intense 
enthusiasm with which, on October 6, 1807, Davy saw metallic 
globules running from a lump of caustic potash under the influ- 
ence of the current of his new voltaic battery. 

With this great achievement of Davy the formative period of 
the Lavoisierian system of chemistry may be said to have closed; 
but in this connection it is amusing to notice that in a chemical 
text-book studied in Harvard College by the class of 1815, and 
given me by the late Hon. John G. Palfrey, of that class, the 
alkalies and earths are included in the list of chemical elements, 
and Davy’s discovery is only briefly referred to in a note. 

Immediately after Davy’s short but brilliant career, the sci- 
ence of chemistry took the form which it retained for nearly fifty 
years—a form in which it was first studied by all the older men of 
the present generation. The form was essentially that given by 
Lavoisier, and its chief merit was the simplicity of the classifica- 
tion, and the admirable nomenclature in which this classification 
was expressed. This nomenclature, which is toa great extent still 
retained, although the terms have lost most of their original sig- 
nificance, was devised by Lavoisier, with the co-operation of sev- 
eral of his associates, and adopted with the sanction of the French 
Academy of Sciences. It was a masterly production, and very 
greatly strengthened the hold which the system acquired at all 
the great centers of learning. The general features of the Lavoi- 
sierian system can be stated in few words. 

Oxygen, which constitutes at least one half of the earth’s crust, 
is the common cement by which all the elementary parts are held 
together. It is the universal acidifying principle, and the salifiable 
bases owe their peculiar relations to the same element as well. 
The elements may be divided into metals and non-metallic sub- 
stances. The direct compounds of the non-metals with oxygen in 
different proportions are acids, while the compounds of the metals 
with oxygen are salifiable bases, and the compounds of the acids 
and bases are salts; and simple salts may still further combine 
with each other to form double salts. Thus, beginning with the 
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elements, combination proceeded, pair and pair, until all terrestrial 
products were educed. The members of each class of. these prod- 
ucts were designated by specific names, regularly formed and 
easily remembered. 

Such a simple system could easily be comprehended and pre- 
sented in such works as that of the late Dr. Turner, and, illus- 
trated by the brilliant phenomena of combustion, had a great 
charm. I can remember most distinctly the impression it made 
on me as a boy, and I have heard many learned men, among oth- 
ers my late colleague, Dr. Asa Gray, speak in the most glowing 
terms of the impression it made on them. 

Lavoisier himself regarded his system as perfectly true to na- 
ture, and often affirms that he accepts no conclusion not based on 
experimental evidence; but, with the progress of knowledge, the 
system soon became highly artificial. Indeed, it never would 
have been formulated had not its author’s vision been restricted 
to the narrow field that had been cultivated in his time. As inves- 
tigation extended, the class of hydrogen acids, and their products, 
which Lavoisier had hidden away under a mistaken interpretation 
of their constitution, assume an ever-increasing prominence; and 
the system was doomed when Berzelius felt obliged to withdraw 
this class of bodies from the general scheme, and place them by 
themselves in a special division, which he called the haloids. Then 
after a time it appeared that the simple oxides of the elements 
had neither acid nor basic properties in themselves, and only 
acquired active qualities of either kind when united with water; 
and that hydrogen and not oxygen was the acidifying principle. 
Moreover, multitudes of compounds were discovered in whose 
production oxygen took no part whatever, and, although attempts 
were made to classify these on the same general dualistic plan, 
assuming that sulphur, chlorine, or one of the allied elements 
might act in place of oxygen as a general binding agent in a 
chemical combination, yet the attempts were obvious failures. 

Before I became a teacher of chemistry, in 1849, it had already 
become evident that Lavoisier’s definition of a chemical element, 
as a substance that could not be decomposed, must be modified ; 
or, at least, that even if our actual processes of analysis could not 
go beyond the substances regarded as elementary, the philosophy 
could not possibly be thus restricted. Many facts previously 
known but overlooked, and other facts then first discovered which 
exhibited the old facts in a stronger light, all combined to show 
clearly that the same chemical element might appear under the 
guise of different substances. By burning a gem in oxygen gas, 
Davy had proved that diamond was pure carbon; and when it 
was also shown that the iron in graphite was an accidental impu- 
rity, it appeared that carbon was known under three forms, dia- 
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mond, graphite, and charcoal. Sulphur, in like manner, was 
found to crystallize in two wholly incompatible forms, and under 
these different phases showing such marked differences of quali- 
ties that they must be regarded as distinct substances. In 1845 
Schrétter proved that what had before been known as red phos- 
phorus, and thought to be a lower oxide of the element, was in 
fact a different condition, an allgtropic form, as it was then called, 
of pure phosphorus—a form which differs as widely from the 
wax-like, highly combustible material that is so well known as 
any two substances well could differ. A few years earlier Schén- 
bein had discovered a new condition of oxygen, which he called 
ozone, differing widely from ordinary oxygen gas. Now, since all 
the forms of the same element yield the same products, and hence 
give the same chemical reactions, it became obvious, as such facts 
multiplied, that we may have different substances consisting 
wholly of the same chemical element; and hence that the chem- 
ical element, whatever it might be, could not be a definite sub- 
stance, as Lavoisier had defined it. 

Meanwhile another class of facts became prominent, chiefly in 
consequence of the investigations in organic chemistry to which 
Liebig had given such great impulse in Germany. Groups of 
compounds, consisting for the most part of carbon, hydrogen, and 
oxygen, came to be known, which, although having exactly the 
same composition (that is, formed by the union of the same ele- 
ments in the same definite proportions), had, nevertheless, utterly 
different properties and relations. Such compounds are said to 
be isomeric, and a good example may be found in acetic ether, 
a very fragrant neutral spirit, and butyric acid, whose offensive 
odor and acrid taste are only too well known in rancid butter. 
But if oxygen is the acidifying principle of butyric acid, why 
does it not produce the same effect as an equal constituent of 
the ether? Similar phenomena of isomerism soon became very 
prominent, and forced on chemists the conviction, often against 
their prejudices, that the nature of the product depended not 
solely on the nature and proportions of the elements which en- 
tered into its composition, but quite as much, and even more, on 
the manner in which the constituents were combined. 

To this phrase—the manner in which the constituents are 
combined—no definite meaning was at first attached ; but the old 
atomic theory, first applied in chemistry by Dalton, was soon so 
modified as to give a form to the conception, and on the distinc- 
tion between atoms and molecules then introduced the whole 
philosophy of modern chemistry rests. 

In the subdivisions of material bodies, the molecules are the 
smallest masses in which the qualities of a substance inhere. A 
molecule of sugar or salt is simply a very small lump of sugar or 
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salt in which all the qualities of sweetness or saltness are pre- 
served. These molecules, however, although the elements of sub- 
stances, are not the ultimate elements of matter, but on the con- 
trary are themselves aggregates—often very complex aggregates’ 
—of still smaller units which are considered to be the elemental 
atoms. Of such atoms we must admit as many different kinds as 
we have distinguished chemical elements, and the atoms are for 
the present the ultimate limit of our analysis of matter. These 
atoms are now the ideal chemical elements. Starting from the 
atoms, the orders of combination are, first, the union of the atoms 
to form the molecules which are the nuclei of definite substances, 
then the aggregation of these molecules to form material masses. 

Obviously we may conceive of the union of either similar or 
of dissimilar atoms; and while the union of unlike atoms results 
in the production of molecules of compound substances, the union 
of like atoms (all of oxygen or all of hydrogen, for example) 
yields molecules of elementary substances. So far as the primary 
structure is concerned, there is no distinction between an ele- 
mentary substance like oxygen gas and a compound substance 
like water. In each case the material is an aggregate of similar 
molecules, and owes its physical qualities to the external relations 
of its peculiar units; but, while the molecules of oxygen gas are 
each composed of two atoms of oxygen, the molecules of water 
consist each of two atoms of hydrogen and one of oxygen. 

In admitting the possibility of the union of similar atoms to 
form the molecules of elementary substances, the new philosophy 
of chemistry differs most markedly from the old. The system of 
Lavoisier was based on a conception of dualism originally sug- 
gested by sexual relations; and the term elective affinity, which 
was so constantly used to explain chemical changes, was a phase 
of this conception. The elements of two kinds paired together to 
form acids or bases, and the acids and bases paired to form salts, 
and chemical changes were the consequence of the superior affinity 
of another acid or another base for the temporary mate of a fel- 
low-companion. At the time of Lavoisier, the grosser features of 
these dualistic conceptions, which so disgust us in the earlier 
writers on chemistry, had disappeared ; and, still later, Berzelius 
attempted to place the system on a scientific basis by referring 
the dualism to electrical relations. But there was an entire con- 
tinuity of thought from first to last, and in this was involved the 
prevailing idea that strength of chemical union depended on op- 
position of qualities. But this idea, which I have no doubt many 
scholars who studied chemistry under the old system still retain, 
was an entire misconception. 

One of the strongest combining forces known to chemistry is 
that which holds together the dissimilar atoms of oxygen and 
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hydrogen in the molecules of water, and, measured by the heat 
evolved, this force is nearly equaled by the force which unites 
the similar atoms of nitrogen to form a molecule of nitrogen gas ; 
‘and the great violence of many modern explosives depends upon 
this circumstance. 

It will now be seen that with our new philosophy the whole 
glamour which formerly bedazzled our idea of an elementary sub- 
stance, and distinguished it widely from all other substances, dis- 
appears. The differences between substances depend upon the 
differences between their molecules, and as great molecular differ- 
ences may arise from the union of similar as from the union of 
dissimilar atoms. The union of two atoms of hydrogen and one 
of oxygen gives a molecule of water, the union of two atoms of 
hydrogen and two of oxygen gives a molecule of peroxide of 
hydrogen; the union of two atoms of oxygen alone gives a mole- 
cule of oxygen gas, the union of three atoms of oxygen a molecule 
of ozone, and the difference between the last two substances is as 
great and of the same sort as the difference between the first two; 
and so it is with the so-called allotropic states of other elementary 
substances. 

According to the modern philosophy of chemistry, the proper- 
ties and relations of a substance depend fully as much upon the 
manner in which the atoms are grouped in the molecules of the 
substance as upon the nature of the atoms of which the molecules 
consist ; and the differences between isomeric substances to which 
we have referred, depend wholly on what we call the molecular 
structure. The molecules, both of butyric acid and of acetic ether, 
consist of four atoms of carbon, eight atoms of hydrogen, and two 
of oxygen, and the chemist will show you just how these atoms 
are grouped in the molecule of each substance, and how the sepa- 
rate relations of these widely differing products depend on the 
structure he has assigned to their respective molecules. Indeed, 
the study of molecular structure—that is, of the mode of grouping 
of atoms in the molecules, especially in those of the compounds of 
carbon—has almost engrossed the attention of chemists for the 
past twenty-five years. An immense mass of facts and theories 
has been collected, and a symbolical method of representing the 
structure has been adopted, which, although highly conventional, 
must embody real truth, however dimly it may be now perceived; 
for the system has led to more, and more important, discoveries 
than any one of the dominant systems of science of the present 
day. The system has a great charm for students, and what is 
called the study of organic chemistry in our colleges is wholly a 
discussion of problems of this kind. 

These systems of atoms that we call molecules have been fre- 
quently compared to the solar system, and cited as evidence that 
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man occupies an intermediate position in creation, with a micro- 
cosmos beneath as far removed from the order of his perceptions 
as is the macrocosmos above him. To one who realizes what must 
be the complex dynamical relations as well as the order of magni- 
tude of these molecular systems, the diagrams of molecular struct- 
ure which may be seen in any work on organic chemistry can not 
but appear as crude and childish as the figures of constellations 
on a celestial globe; and when, as frequently happens, the student 
confounds the sign and the substance, one can hardly refrain from 
a little good-natured laugh at the spider-leg formule, as a noted 
German chemist is in the habit of calling them. Still, these are 
only the conventional forms of a good working theory, which is 
a noble product of human thought and an effective means of 
advancing knowledge. 

For one who has followed the history of chemical thought 
from the first, it is easy to discover great imperfections in our 
present system. The assumption that, with more than seventy 
different kinds of atoms already known, uniting in such varied 
combinations to form molecules, only like molecules should ever 
aggregate to form material masses, is a solecism in the very post- 
ulates of the system ; and the whole question of molecular combi- 
nation is one which is still in abeyance. Analogy forbids us to be- 
lieve that, down to a certain limit of dimensions that we call mole- 
cules, the constitution of matter is of a wholly different sort from 
that which appears on subdividing the molecules. It is an equally 
incredible assumption that all atoms of the same element are so 
many independent creations exactly alike in every respect. Then, 
as our knowledge increases, the distinctions between the chemical 
elements are becoming less marked and their relations to each 
other more intimate. They are beginning to appear, not as iso- 
lated units, but as links in a complex network, which presents an 
unbroken continuity throughout. The recent study of the rarer 
earths leaves us in doubt whether we have an indefinite number of 
elements, or only one under unnumbered manifestations ; and the 
later results of spectrum analysis seem to indicate quite clearly 
that, at the high temperatures of the sun and of the fixed stars, 
many of our terrestrial elements are decomposed. From a mathe- 
matical analysis of the spectra, Griinwald maintains—and supports 
his conclusion by a great array of confirmatory measurements 
—that the remarkable solar spectrum line called helium, and the 
equally well-marked line of the sun’s corona, come from two 
constituents of hydrogen gas, the first of which is somewhat 
heavier and the last far lighter than hydrogen gas; and this con- 
clusion, if not finally accepted, is regarded as highly probable 
by men of such scientific sobriety as Liveing and Dewar, of 
Cambridge, in England—men who are acknowledged as among 
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the best authorities on spectrum analysis. I had intended, in this 
connection, to discuss these last points, to which I can here only 
allude, and which are every day acquiring greater and greater 
importance ; but my paper is already too long, and there is abun- 
dant material for another essay on the same general subject. I 
have accomplished the immediate object at which I aimed, if I 
have made evident that the foundations of our science are still 
hidden in obscurity, and that the conception of a chemical ele- 
ment is to-day just as indefinite and just as metaphysical as 
it was at the time of Aristotle. 





AGNOSTICISM. 
By Pror. THOMAS H. HUXLEY. 


os the last few months the public has received much 
and varied information on the subject of agnostics, their 
tenets, and even their future. Agnosticism exercised the orators 
of the Church Congress at Manchester.* It has been furnished 
with a set of “articles” fewer, but not less rigid, and certainly not 
less consistent than the thirty-nine ; its nature has been analyzed, 
and its future severely predicted by the most eloquent of that 
prophetical school whose Samuel is Auguste Comte. It may still 
be a question, however, whether the public is as much the wiser 
as might be expected, considering all the trouble that has been 
taken to enlighten it. Not only are the three accounts of the 
agnostic position sadly out of harmony with one another, but I 
propose to show cause for my belief that all three must be seri- 
ously questioned by any one who employs the term “agnostic” in 
the sense in which it was originally used. The learned principal 
of King’s College, who brought the topic of agnosticism before 
the Church Congress, took a short and easy way of settling the 
business : 

But if this be so, for a man to urge, as an escape from this article of belief, 
that he has no means of a scientific knowledge of the unseen world, or of the 
future, is irrelevant. His difference from Christians lies not in the fact that he 
has no knowledge of these things, but that he does not believe the authority on 
which they are stated. He may prefer to call himself an agnostic; but his real 
name is an older one—he is an infidel; that is to say, an unbeliever. The word 
infidel, perhaps, carries an unpleasant significance. Perhaps it is right that it 
should. It is, and it ought to be, an unpleasant thing for a man to have to say 
plainly that he does not believe in Jesus Christ. 


And in the course of the discussion which followed, the Bishop of 


* See the “ Official Report of the Church Congress held at Manchester,” October, 1888, 
pp. 253, 254. 
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Peterborough departed. so far from his customary courtesy and 
self-respect as to speak of “ cowardly agnosticism ” (p. 262). 

So much of Dr. Wace’s address either explicitly or implicitly 
concerns me, that I take upon myself to deal with it; but, in so 
doing, it must be understood that I speak for myself alone; I am 
not aware that there is any sect of Agnostics; and if there be, I 
am not its acknowledged prophet or pope. I desire to leave to 
the Comtists the entire monopoly of the manufacture of imitation 
ecclesiasticism. 

Let us calmly and dispassionately consider Dr. Wace’s appre- 
ciation of agnosticism. The agnostic, according to his view, is a 
person who says he has no means of attaining a scientific knowl- 
edge of the unseen world or of the future; by which somewhat 
loose phraseology Dr. Wace presumably means the theological 
unseen world and future. I can not think this description happy 
either in form or substance, but for the present it may pass. Dr. 
Wace continues, that is not “his difference from Christians.” 
Are there, then, any Christians who say that they know nothing 
about the unseen world and the future? I was ignorant of the 
fact, but I am ready to accept it on the authority of a professional 
theologian, and I proceed to Dr. Wace’s next proposition. 

The real state of the case, then, is that the agnostic “does not 
believe the authority ” on which “these things” are stated, which 
authority is Jesus Christ. He is simply an old-fashioned “infidel” 
who is afraid to own to his right name, As “Presbyter is priest 
writ large,” so is “agnostic” the mere Greek equivalent for the 
Latin “infidel.” There is an attractive simplicity about this solu- 
tion of the problem; and it has that advantage of being some- 
what offensive to the persons attacked, which is so dear to the 
less refined sort of controversialist. The agnostic says, “I can not 
find good evidence that so and so is true.” “ Ah,” says his adver- 
sary, seizing his opportunity, “then you declare that Jesus Christ 
was untruthful, for he said so and so”; a very telling method of 
rousing prejudice. But suppose that the value of the evidence as 
to what Jesus may have said and done, and as to the exact nature 
and scope of his authority, is just that which the agnostic finds it. 
most difficult to determine ? If I venture to doubt that the Duke 
of Wellington gave the command, “ Up, Guards, and at ’em!” at 
Waterloo, I do not think that even Dr. Wace would accuse me of 
disbelieving the duke. Yet it would be just as reasonable to do 
this as to accuse any one of denying what Jesus said before the 
preliminary question as to what he did say is settled. 

Now, the question as to what Jesus really said and did is 
strictly a scientific problem, which is capable of solution by no 
other methods than those practiced by the historian and the lit- 
erary critic. It is a problem of immense difficulty, which has 
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occupied some of the best heads in Europe for the last century ; 
and it is only of late years that their investigations have begun to 
converge toward one conclusion.* 

That kind of faith which Dr. Wace describes and lauds is of 
no use here. Indeed, he himself takes pains to destroy its eviden- 
tial value. 

“What made the Mohammedan world ? Trust and faith in 
the declarations and assurances of Mohammed. And what made 
the Christian world ? Trust and faith in the declarations and 
assurances of Jesus Christ and his apostles” (loc. cit., p. 253). The 
triumphant tone of this imaginary catechism leads me to suspect 
that its author has hardly appreciated its full import. Presuma- 
bly, Dr. Wace regards Mohammed as an unbeliever, or, to use the 
term which he prefers, infidel ; and considers that his assurances 
have given rise to a vast delusion, which has led, and is leading, 
millions of men straight to everlasting punishment. And this 
being so, the “trust and faith” which have “made the Moham- 
medan world,” in just the same sense as they have “made the 
Christian world,” must be trust and faith in falsehood. No man 
who has studied history, or even attended to the occurrences of 
every-day life, can doubt the enormous practical value of trust 
and faith; but as little will he be inclined to deny that this prac- 
tical value has not the least relation to the reality of the objects 
of that trust and faith. In examples of patient constancy of faith 
and of unswerving trust, the “ Acta Martyrum ” do not excel the 


annals of Babism. 


The discussion upon which we have now entered goes so thor- 
oughly to the root of the whole matter; the question of the day 
is so completely, as the author of “Robert Elsmere” says, the 
value of testimony, that I shall offer no apology for following it 
out somewhat in detail; and, by way of giving substance to the 
argument, I shall base what I have to say upon a case, the con- 
sideration of which lies strictly within the province of natural 
science, and of that particular part of it known as the physiology 
and pathology of the nervous system. 


* Dr. Wace tells us, “It may be asked how far we can rely on the accounts we possess 
of our Lord’s teaching on these subjects.” And he seems to think the question appro- 
priately answered by the assertion that it “ought to be regarded as settled by M. Renan’s 
practical surrender of the adverse case.” I thought I knew M. Renan’s works pretty well, 
but I have contrived to miss this “practical” (I wish Dr. Wace had defined the scope of 
that useful adjective) surrender. However, as Dr. Wace can find no difficulty in pointing 
out the passage of M. Renan’s writings, by which he feels justified in making his state- 
ment, I shall wait for further enlightenment, contenting myself, for the present, with re- 
marking that if M. Renan were to retract and do penance in Notre Dame to-morrow for 
any contributions to Biblical criticism that may be specially his property, the main results 
of that criticism, as they are set forth in the works of Strauss, Baur, Reuss, and Volkmar, 
for example, would not be sensibly affec:ed. 








rr Fr Fe Fer & 





AGNOSTICISM. 753 


I find, in the second Gospel (chap. v), a statement, to all appear- 
ance intended to have the same evidential value as any other con- 
tained in that history. It is the well-known story of the devils 
who were cast out of a man, and ordered, or permitted, to enter 
into a herd of swine, to the great loss and damage of the innocent 
Gerasene, or Gadarene, pig-owners. There can be no doubt that 
the narrator intends to convey to his readers his own conviction 
that this casting out and entering in were effected by the agency 
of Jesus of Nazareth; that, by speech and action, Jesus enforced 
this conviction ; nor does any inkling of the legal and moral diffi- 
culties of the case manifest itself. 

On the other hand, everything that I know of physiological 
and pathological science leads me to entertain a very strong con- 
viction that the phenomena ascribed to possession are as purely 
natural as those which constitute small-pox ; everything that I 
know of anthropology leads me to think that the belief in demons 
and demoniacal possession is a mere survival of a once universal 
superstition, and that its persistence at the present time is pretty 
much in the inverse ratio of the general instruction, intelligence, 
and sound judgment of the population among whom it prevails. 
Everything that I know of law and justice convinces me that the 
wanton destruction of other people’s property is a misdemeanor 
of evil example. Again, the study of history, and especially of 
that of the fifteenth, sixteenth, and seventeenth centuries, leaves 
no shadow of doubt on my mind that the belief in the reality of 
possession and of witchcraft, justly based, alike by Catholics and 
Protestants, upon this and innumerable other passages in both 


_ the Old and New Testaments, gave rise, through the special influ- 


ence of Christian ecclesiastics, to the most horrible persecutions 
and judicial murders of thousands upon thousands of innocent 
men, women, and children. And when I reflect that the record 
of a plain and simple declaration upon such an occasion as this, 
that the belief in witchcraft and possession is wicked nonsense, 
would have rendered the long agony of mediwval humanity im- 
possible, I am prompted to reject, as dishonoring, the supposition 
that such declaration was withheld out of condescension to popu- 
lar error. 

“Come forth, thou unclean spirit, out of the man” (Mark v, 8),* 
are the words attributed to Jesus. If I declare, as I have no hesi- 
tation in doing, that I utterly disbelieve in the existence of 
“unclean spirits,” and, consequently, in the possibility of their 
“coming forth ” out of a man, I suppose that Dr. Wace will tell me 
I am disregarding the “testimony of our Lord” (loc. cit., p. 255). 
For if these words were really used, the most resourceful of recon- 
cilers can hardly venture to affirm that they are compatible with 


* Here, as always, the revised version is cited. 
VOL. xxx1v.—48 
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a disbelief in “these things.” As the learned and fair-minded, as 
well as orthodox, Dr. Alexander remarks, in an editorial note 
to the article “ Demoniacs,” in the “ Biblical Cyclopedia” (vol. i, 
p. 664, note) : 

. » . + On the lowest grounds on which our Lord and his apostles can be 
placed, they must, at least, be regarded as honest men. Now, though honest 
speech does not require that words should be used always and only in their 
etymological sense, it does require that they should not be used so as to affirm 
what the speaker knows to be false. While, therefore, our Lord and his apostles 
might use the word dapoviferOa, or the phrase daydmoy €xew, as a popular descrip- 
tion of certain diseases, without giving in to the belief which lay at the source of 
such a mode of expression, they could not speak of demons entering into a man, 
or being cast out of him, without pledging themselves to the belief of an actual 
possession of the man by the demons (Campbell, “ Prel. Diss.,” vi, 1, 10). If, con- 
sequently, they did not hold this belief, they spoke not as honest men. 


The story which we are considering does not rest on the au- 
thority of the second Gospel alone. The third confirms the 
second, especially in the matter of commanding the unclean spirit 
to come out of the man (Luke viii, 29); and, although the first 
Gospel either gives a different version of the same story, or tells 
another of like kind, the essential point remains: “If thou cast us 
out, send us away into the herd of swine. And he said unto them, 
Go!” (Matthew viii, 31, 32). 

If the concurrent testimony of the three synoptics, then, is 
really sufficient to do away with all rational doubt as to a matter 
of fact of the utmost practical and speculative importance—belief 
or disbelief in which may affect, and has affected, men’s lives and 
their conduct toward other men in the most serious way—then I 
am bound to believe that Jesus implicitly affirmed himself to pos- 
sess a “knowledge of the unseen world,” which afforded full con- 
firmation to the belief in demons and possession current among 
his contemporaries. If the story is true, the medizval theory of 
the invisible world may be, and probably is, quite correct ; and 
the witch-finders, from Sprenger to Hopkins and Mather, are 
much-maligned men. 

On the other hand, humanity, noting the frightful consequences 
of this belief ; common sense, observing the futility of the evidence 
on which it is based, in all cases that have been properly investi- 
gated; science, more and more seeing its way to inclose all the 
phenomena of so-called “possession” within the domain of pa- 
thology, so far as they are not to be relegated to that of the police 
—all these powerful influences concur in warning us, at our peril, 
against accepting the belief without the most careful scrutiny of 
the authority on which it rests. 

I can discern no escape from this dilemma: either Jesus said 
what he is reported to have said, or he did not. In the former 
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case, it is inevitable that his authority on matters connected with 
the “unseen world” should be roughly shaken ; in the latter, the 
blow falls upon the authority of the synoptic gospels. If their 
report on a matter of such stupendous and far-reaching practical 
import as this is untrustworthy, how can we be sure of its trust- 
worthiness in other cases? The favorite “earth,” in which the 
hard-pressed reconciler takes refuge, that the Bible does not pro- 
fess to teach science,* is stopped in this instance. For the question 
of the existence of demons and of possession by them, though it 
lies strictly within the province of science, is also of the deepest 
moral and religious significance. If physical and mental disorders 
are caused by demons, Gregory of Tours and his contemporaries 
rightly considered that relics and exorcists were more useful than 
doctors; the gravest questions arise as to the legal and moral 
responsibilities of persons inspired by demoniacal impulses; and 
our whole conception of the universe and of our relations to it 
becomes totally different from what it would be on the contrary 
hypothesis. 

The theory of life of an average medizval Christian was as 
different from that of an average nineteenth-century Englishman 
as that of a West-African negro is now in these respects. The 
modern world is slowly, but surely, shaking off these and other 
monstrous survivals of savage delusions, and, whatever happens, 
it will not return to that wallowing in the mire. Until the con- 
trary is proved, I venture to doubt whether, at this present 
moment, any Protestant theologian, who has a reputation to lose, 
will say that he believes the Gadarene story. 

The choice then lies between discrediting those who compiled 
the gospel biographies and disbelieving the Master, whom they, 
simple souls, thought to honor by preserving such traditions of 
the exercise of his authority over Satan’s invisible world. This is 
the dilemma. No deep scholarship, nothing but. a knowledge of 
the revised version (on which it is to be supposed all that mere 
scholarship can do has been done), with the application thereto of 
the commonest canons of common sense, is needful to enable us to 
make a choice between its horns. It is hardly doubtful that the 


* Does any one really mean to say that there is any internal or external criterion by 
which the reader of a biblical statement, in which scientific matter is contained, is enabled 
to judge whether it is to be taken au sérieux or not? Is the account of the Deluge, accepted 
as true in the New Testament, less precise and specific than that of the call of Abraham, 
also accepted as true therein? By what mark does the story of the feeding with manna in 
the wilderness, which involves some very curious scientific problems, show that it is meant 
merely for edification, while the story of the inscription of the law on stone by the hand 
of Jahveh is literally trae? If the story of the Fall is not the true record of an historical 
occurrence, what becomes of Pauline theology? Yet the story of the Fall as directly con- 
flicts with probability, and is as devoid of trustworthy evidence, as that of the Creation or 
that of the Deluge, with which it forms an harmoniously legendary serics. 
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story, as told in the first Gospel, is merely a version of that told in 
the second and third. Nevertheless, the discrepancies are serious 
and irreconcilable; and, on this ground alone, a suspension of 
judgment, at the least, is called for. But there is a great deal 
more to be said. From the dawn of scientific biblical criticism 
until the present day the evidence against the long-cherished 
notion that the three synoptic gospels are the works of three 
independent authors, each prompted by divine inspiration, has 
steadily accumulated, until, at the present time, there is no visible 
escape from the conclusion that each of the three is a compilation 
consisting of a groundwork common to all three—the threefold 
tradition ; and of a superstructure, consisting, firstly, of matter 
common to it with one of the others, and, secondly, of matter spe- 
cial to each. The use of the terms “groundwork” and “super- 
structure ” by no means implies that the latter must be of later 
date than the former. On the contrary, some parts of it may be, 
and probably are, older than some parts of the groundwork.* 

The story of the Gadarene swine belongs to the groundwork ; 
at least, the essential part of it, in which the belief in demoniac 
possession is expressed, does; and therefore the compilers of the 
first, second, and third gospels, whoever they were, certainly ac- 
cepted that belief (which, indeed, was universal among both Jews 
and pagans at that time), and attributed it to Jesus. 

What, then, do we know about the originator, or originators, 
of this groundwork—of that threefold tradition which all three 
witnesses (in Paley’s phrase) agree upon—that we should allow 
their mere statements to outweigh the counter-arguments of hu- 
manity, of common sense, of exact science, and to imperil the 
respect which all would be glad to be able to render to their 
Master ? 

Absolutely nothing.+ There is no proof, nothing more than a 
fair presumption, that any one of the gospels existed, in the state 
in which we find it in the authorized version of the Bible, before 
the second century, or, in other words, sixty or seventy years after 
the events recorded. And, between that time and the date of the 
oldest extant manuscripts of the Gospels, there is no telling what 
additions and alterations and interpolations may have been made. 
It may be said that this is all mere speculation, but it is a good 

* See, for an admirable discussion of the whole subject, Dr. Abbott’s article on the.Gos- 
pels in the “ Encyclopedia Britannica” ; and the remarkable monograph by Prof. Volkmar, 
“ Jesus Nazarenus und die erste christliche Zeit ” (1882). Whether we agree with the con- 
clusions of these writers or not, the method of critical investigation which they adopt is 
unimpeachable. 

+ Notwithstanding the hard words shot at me from behind the hedge of anonymity by 
a writer in a recent number of the “Quarterly Review,” I repeat, without the slightest fear 
of refutation, that the four Gospels, as they have come to us, are the work of unknown 

’ writers, 
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deal more. As competent scholars and honest men, our revisers 
have felt compelled to point out that such things have happened 
even since the date of the oldest known manuscripts. The oldest 
two copies of the second Gospel end with the eighth verse of the 
sixteenth chapter ; the remaining twelve verses are spurious, and 
it is noteworthy that the maker of the addition has not hesitated 
to introduce a speech in which Jesus promises his disciples that 
“in my name shall they cast out devils.” 

The other passage “rejected to the margin” is still more in- 
structive. It is that touching apologue, with its profound ethical 
sense, of the woman taken in adultery—which, if internal evidence 
were an infallible guide, might well be affirmed to be a typical ex- 
ample of the teachings of Jesus. Yet, say the revisers, pitilessly, 
“Most of the ancient authorities omit John vii, 53, viii, 11.” Now, 
let any reasonable man ask himself this question: If, after an 
approximative settlement of the canon of the New Testament, and 
even later than the fourth and fifth centuries, literary fabricators 
had the skill and the audacity to make such additions and inter- 
polations as these, what may they have done when no one had 
thought of a canon; when oral tradition, still unfixed, was regard- 
ed as more valuable than such written records as may have existed 
in the latter portion of the first century? Or, to take the other 
alternative, if those who gradually settled the canon did not know 
of the existence of the oldest codices which have come down to 
us; or if, knowing them, they rejected their authority, what is to 
be thought of their competency as critics of the text ? 

People who object to free criticism of the Christian Scriptures 
forget that they are what they are in virtue of very free criticism ; 
unless the advocates of inspiration are prepared to affirm that the 
majority of influential ecclesiastics during several centuries were 
safeguarded against error. For, even granting that some books of 
the period were inspired, they were certainly few among many¢ 
and those who selected the canonical books, unless they them- 
selves were also inspired, must be regarded in the light of mere 
critics, and, from the evidence they have left of their intellectual 
habits, very uncritical critics. When one thinks that such deli- 
cate questions as those involved fell into the hands of men like 
Papias (who believed in the famous millenarian grape story) ; of 
Irenzeus with his “reasons” for the existence of only four Gospels ; 
and of such calm and dispassionate judges as Tertullian, with his 
“Credo quia impossibile,” the marvel is that the selection which 
constitutes our New Testament is as free as it is from obviously 
objectionable matter. The apocryphal Gospels certainly deserve 
to be apocryphal ; but one may suspect that a little more critical 
discrimination would have enlarged the Apocrypha not incon- 
siderably. 
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At this point a very obvious objection arises and deserves full 
and candid consideration. It may be said that critical skepticism 
carried to the length suggested is historical pyrrhonism ; that if 
we are to altogether discredit an ancient or a modern historian, 
because he has assumed fabulous matter to be true, it will be as 
well to give up paying any attention to history. It may be said, 
and with great justice, that Eginhard’s “ Life of Charlemagne ” is 
none the less trustworthy because of the astounding revelation of 
credulity, of lack of judgment, and even of respect for the eighth 
commandment, which he has unconsciously made in the “ History 
of the Translation of the Blessed Martyrs Marcellinus and Paul.” 
Or, to go no further back than the last number of this review, 
surely that excellent lady, Miss Strickland, is not to be refused all 
credence because of the myth about the second James’s remains, 
which she seems to have unconsciously invented. 

Of course this is perfectly true. I am afraid there is no man 
alive whose witness could be accepted, if the condition precedent 
were proof that he had never invented and promulgated a myth. 
In the minds of all of us there are little places here and there, like 
the indistinguishable spots on a rock which give foothold ‘to moss 
or stone-crop; on which, if the germ of a myth fall, it is certain to 
grow, without in the least degree affecting our accuracy or truth- 
fulness elsewhere. Sir Walter Scott knew that he could not repeat 
a story without, as he said, “ giving it a new hat and stick.” Most 
of us differ from Sir Walter only in not knowing about this tend- 
ency of the mythopeic faculty to break out unnoticed. But it is 
also perfectly true that the mythopeeic faculty is not equally active 
on all minds, nor in all regions and under all conditions of the 
same mind. David Hume was certainly not so liable to tempta- 
tion as the Venerable Bede, or even as some recent historians who 
could be mentioned; and the most imaginative of debtors, if he 
ewes five pounds, never makes an obligation to pay a hundred out 
of it. The rule of common sense is prima facie to trust a witness 
in all matters in which neither his self-interest, his passions, his 
prejudices, nor that love of the marvelous, which is inherent to a 
greater or less degree in all mankind, are strongly concerned; 
and, when they are involved, to require corroborative evidence in 
exact proportion to the contravention of probability by the thing 
testified. 

Now, in the Gadarene affair, I do not think I am unreasonably 
skeptical if*I say that the existence of demons who can be trans- 
ferred from a man to a pig does thus contravene probability. Let 
me be perfectly candid. I admit I have no a priori objection to 
offer. There are physical things, such as fenie and trichine, 
which can be transferred from men to pigs, and vice versa, and 
which do undoubtedly produce most diabolical and deadly effects 
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on both. For anything I can absolutely prove to the contrary, 
there may be spiritual things capable of the same transmigration, 
with like effects. Moreover,I am bound to add that perfectly 
truthful persons, for whom I have the greatest respect, believe in 
stories about spirits of the present day, quite as improbable as 
that we are considering. 

So I declare, as plainly as I can, that I am unable to show 
cause why these transferable devils should not exist; nor can I 
deny that, not merely the whole Roman Church, but many Wa- 
cean “infidels” of no mean repute, do honestly and firmly believe 
that the activity of such-like demonic beings is in full swing in 
this year of grace 1889. 

Nevertheless, as good Bishop Butler says, “ probability is the 
guide of life,” and it seems to me that this is just one of the cases 
in which the canon of credibility and testimony, which I have 
ventured to lay down, has full force. So that, with the most en- 
tire respect for many (by no means for all) of our witnesses for 
the truth of demonology, ancient and modern, I conceive their 
evidence on this particular matter to be ridiculously insufficient 
to warrant their conclusion.* 

After what has been said I do not think that any sensible man, 
unless he happen to be angry, will accuse me of “ contradicting 
the Lord and his apostles” if I reiterate my total disbelief in the 
whole Gadarene story. But, if that story is discredited, all the 
other stories of demoniac possession fall under suspicion. And if 
the belief in demons and demoniac possession, which forms the 
somber background of the whole picture of primitive Christianity 
presented to us in the New Testament, is shaken, what is to be 
said, in any case, of the uncorroborated testimony of the Gospels 
with respect to “the unseen world” ? 

I am not aware that I have been influenced by any more bias 
in regard to the Gadarene story than I have been in dealing with 
other cases of like kind the investigation of which has interested 
me. Iwas brought up in the strictest school of evangelical ortho- 
doxy; and, when I was old enough to think for myself, I started 


* Their arguments, in the long run, are always reducible to one form. Otherwise trust- 
worthy witnesses affirm that such and such events took place. These events are inexplica- 
ble, except the agency of “spirits” is admitted. Therefore “spirits” were the cause of 
the phenomena. 

And the heads of the reply are always the same. Remember Gocthe’s aphorism: 
“ Alles factische ist schon Theorie.” Trustworthy witnesses are constantly deceived, or 
deceive themselves, in their interpretation of sensible phenomena. No one can prove that 
the sensible phenomena, in these cases, could be caused only by the agency of spirits; and 
there is abundant ground for believing that they may be produced in other ways. 

Therefore, the utmost that can be reasonably asked for, on the evidence as it stands, is 
suspension of judgment. And, on the necessity for even that suspension, reasonable men 
may differ, according to their views of probability. 
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upon my journey of inquiry with little doubt about the general 
truth of what I had been taught; and with that feeling of the un- 
pleasantness of being called an “infidel” which, we are told, is so 
right and proper. Near my journey’s end, I find myself in a con- 
dition of something more than mere doubt about these matters. 

In the course of other inquiries, I have had to do with fossil 
remains which looked quite plain at a distance, and became more 
and more indistinct as I tried to define their outline by close 
inspection. There was something there—something which, if I 
could win assurance about it, might mark a new epoch in the his- 
tory of the earth; but, study as long as I might, certainty eluded 
my grasp. So has it been with me in my efforts to define the 
grand figure of Jesus as it lies in the primary strata of Christian 
literature. Is he the kindly, peaceful Christ depicted in the Cata- 
combs? Or is he the stern judge who frowns above the altar of 
SS. Cosmas and Damianus? Or can he be rightly represented in 
the bleeding ascetic, broken down by physical pain, of too many 
medieval pictures? Are we to accept the Jesus of the second, or 
the Jesus of the fourth Gospel, as the true Jesus? What did he 
really say and do; and how much that is attributed to him in 
speech and action is the embroidery of the various parties into 
which his followers tended to split themselves within twenty 
years of his death, when even the threefold tradition was only 
nascent ? 

If any one will answer these questions for me with something 
more to the point than feeble talk about the “ cowardice of agnos- 
ticism,” I shall be deeply his debtor. Unless and until they are 
satisfactorily answered, I say of agnosticism in this matter, “ J’y 
suis, et j’y reste.” 

But, as we have seen, it is asserted that I have no business to 
call myself an agnostic; that if I am not a Christian I am an 
infidel; and that I ought to call myself by that name of “ un- 
pleasant significance.” Well, I do not care much what I am 
called by other people, and, if I had at my side all those who since 
the Christian era have been called infidels by other folks, I could 
not desire better company. If these are my ancestors, I prefer, 
with the old Frank, to be with them wherever they are. But 
there are several points in Dr. Wace’s contention which must be 
eliminated before I can even think of undertaking to carry out 
his wishes. I must, for instance, know what a Christian is. Now 
what is a Christian ? By whose authority is the signification of . 
that term defined? Is there any doubt that the immediate fol- 
lowers of Jesus, the “sect of the Nazarenes,” were strictly ortho- 
dox Jews, differing from other Jews not more than the Sadducees, 
the Pharisees, and the Essenes differed from one another; in 
fact, only in the belief that the Messiah, for whom the rest of 
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their nation waited, had come? Was not their chief, “ James, 
the brother of the Lord,” reverenced alike by Sadducee, Pharisee, 
and Nazarene? At the famous conference which, according to 
the Acts, took place at Jerusalem, does not James declare that 
“myriads” of Jews, who, by that time had become Nazarenes, 
were “all zealous for the law”? Was not the name of “ Chris- 
tian” first used to denote the converts to the doctrine promul- 
gated by Paul and Barnabas at Antioch? Does the subsequent 
history of Christianity leave any doubt that, from this time forth, 
the “little rift within the lute,” caused by the new teaching devel- 
oped, if not inaugurated, at Antioch, grew wider and wider, until 
the two types of doctrine irreconcilably diverged ? Did not the 
primitive Nazarenism or Ebionism develop into the Nazarenism, 
and Ebionism, and Elkasaitism of later ages, and finally die out 
in obscurity and condemnation as damnable heresy; while the 
younger doctrine throve and pushed out its shoots into that end- 
less variety of sects, of which the three strongest survivors are 
the Roman and Greek Churches and modern Protestantism ? 

Singular state of things! If I were to profess the doctrine 
which was held by “James, the brother of the Lord,” and by 
every one of the “ myriads” of his followers and co-religionists in 
Jerusalem up to twenty or thirty years after the crucifixion 
(and one knows not how much later at Pella), I should be con- 
demned with unanimity as an ebionizing heretic by the Roman, 
Greek, and Protestant Churches! And, probably, this hearty and 
unanimous condemnation of the creed held by those who were in 
the closest personal relation with their Lord is almost the only 
point upon which they would be cordially of one mind. On the 
other hand—though I hardly dare imagine such a thing—I very 
much fear that the “pillars” of the primitive Hierosolymitan 
Church would have considered Dr. Wace an infidel. No one can 
read the famous second chapter of Galatians and the book of 
Revelation without seeing how narrow was even Paul’s escape 
from a similar fate. And, if ecclesiastical history is to be trusted, 
the thirty-nine articles, be they right or wrong, diverge from the 
primitive doctrine of the Nazarenes vastly more than even Paul- 
ine Christianity did. 

But, further than this, I have great difficulty in assuring my- 
self that even James, “the brother of the Lord,” and his “ myri- 
ads” of Nazarenes, properly represented the doctrines of their 
Master. For it is constantly asserted by our modern “pillars” 
that one of the chief features of the work of Jesus was the instau- 
ration of religion by the abolition of what our sticklers for 
articles and liturgies, with unconscious humor, call the narrow 
restrictions of the law. Yet, if James knew this, how could the 
bitter controversy with Paul have arisen; and why did one or 
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the other side not quote any of the various sayings of Jesus, re- 
corded in the Gospels, which directly bear on the question—some- 
times, apparently, in opposite directions ? 

So, if Iam asked to call myself an “infidel,” I reply, To what 
doctrine do you ask me to be faithful? Is it that contained in 
the Nicene and the Athanasian Creeds? My firm belief is that 
the Nazarenes, say of the year 40, headed by James, would have 
stopped their ears and thought worthy of stoning the audacious 
man who propounded it to them. Is it contained in the so-called 
Apostles’ Creed ? I am pretty sure that even that would have 
created a recalcitrant commotion at Pella in the year 70, among 
the Nazarenes of Jerusalem, who had fied from the soldiers of 
Titus. And yet if the unadulterated tradition of the teachings of 
“the Nazarene” were to be found anywhere, it surely should have 
been amid those not very aged disciples who may have heard 
them as they were delivered. 

Therefore, however sorry I may be to be unable to demon- 
strate that, if necessary, I should not be afraid to call myself an 
“infidel,” I can not do it, even to gratify the Bishop of Peterbor- 
ough and Dr. Wace. And I would appeal to the bishop, whose 
native sense of humor is not the least marked of his many excel- 
lent gifts and virtues, whether asking a man to call himself an 
“infidel ” is not rather a droll request. “Infidel” is a term of 
reproach, which Christians and Mohammedans, in their modesty, 
agree to apply to those who differ from them. If he had only 
thought of it, Dr. Wace might have used the term “ miscreant,” 
which, with the same etymological signification, has the advan- 
tage of being still more “ unpleasant ” to the persons to whom it 
is applied. But,in the name of all that is Hibernian, I ask the 
Bishop of Peterborough why should a man be expected to call 
himself a“ miscreant” or an “infidel”? That St. Patrick “ had 
two birthdays because he was a twin” is a reasonable and intelli- 
gible utterance beside that of the man who should declare himself 
to be an infidel on the ground of denying his own belief. It may 
be logically, if not ethically, defensible that a Christian should 
call a Mohammedan an infidel, and vice versa ; but, on Dr. Wace’s 
principles, both ought to call themselves infidels, because each 
applies that term to the other. 

Now I am afraid that all the Mohammedan world would agree 
in reciprocating that appellation to Dr. Wace himself. I once 
visited the Hazar Mosque, the great university of Mohammedan- 
ism, in Cairo, in ignorance of the fact that I was unprovided with 
proper authority. A swarm of angry undergraduates, as I sup- 
pose I ought to call them, came buzzing about me and my guide; 
and, if I had known Arabic, I suspect that “dog of an infidel” 
would have been by no means the most “unpleasant” of the 
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epithets showered upon me, before I could explain and apologize 
for the mistake. If I had had the pleasure of Dr. Wace’s com- 
pany on that occasion, the undiscriminative followers of Ahe 
Prophet would, I am afraid, have made no difference between us; 
not even if they had known that he was the head of an orthodox 
Christian seminary. And I have not the smallest doubt that 
even one of the learned mollahs, if his grave courtesy would have 
permitted him to say anything offensive to men of another mode 
of belief, would have told us that he wondered we did not find it 
“very unpleasant” to disbelieve in the Prophet of Islam. 

From what precedes, I think it becomes sufficiently clear that 
Dr. Wace’s account of the drigin of the name of “ Agnostic” is 
quite wrong. Indeed, I am bound to add that very slight effort 
to discover the truth would have convinced him that, as a matter 
of fact, the term arose otherwise. I am loath to go over an old 
story once more; but more than one object which I have in view 
will be served by telling it a little more fully than it has yet been 
told. 

Looking back nearly fifty years, I see myself as a boy, whose 
education had been interrupted, and who, intellectually, was left, 
for some years, altogether to his own devices. At that time, I 
Was a voracious and omnivorous reader; a dreamer and specu- 
lator of the first water, well endowed with that splendid courage 
in attacking any and every subject, which is the blessed compensa- 
tion of youth and inexperience. Among the books and essays, on 
all sorts of topics from metaphysics to heraldry, which I read at 
this time, two left indelible impressions on my mind. One was 
Guizot’s “History of Civilization,” the other was Sir William 
Hamilton’s essay “On the Philosophy of the Unconditioned,” 
which I came upon, by chance, in an odd volume of the “ Edin- 
burgh Review.” The latter was certainly strange reading forja 
boy, and I could not possibly have understood a great deal of it ;* 
nevertheless, I devoured it with avidity, and it stamped upon my 
mind the strong conviction that, on even the most solemn and 
important of questions, men are apt to take cunning phrases for 
answers ; and that the limitation of our faculties, in a great num- 
ber of cases, renders real answers to such questions, not merely 
actually impossible, but theoretically inconceivable. 

Philosophy and history having laid hold of me in this eccen- 
tric fashion, have never loosened their grip. I have no pretension 
to be an expert in either subject; but the turn for philosophical 
and historical reading, which rendered Hamilton and Guizot at- 
tractive to me, has not only filled many lawful leisure hours, and 


* Yet I must somehow have laid hold of the pith of the matter, for, many years after- 
ward, when Dean Mansell’s Bampton lectures were published, it seemed to me I already 
knew all that this eminently agnostic thinker had to tell me. 
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still more sleepless ones, with the repose of changed mental occu- 
pation, but has not unfrequently disputed my proper work-time 
with my liege lady, Natural Science. In this way I have found it 
possible to cover a good deal of ground in the territory of phi- 
losophy ; and all the more easily that I have never cared much 
about A’s or B’s opinions, but have rather sought to know what 
answer he had to give to the questions I had to put to him—that 
of the limitation of possible knowledge being the chief. The 
ordinary examiner, with his “ State the views of So-and-so,” would 
have floored me at any time. If he had said, “What do you think 
about any given problem ?” I might have got on fairly well. 

The reader who has had the patience to follow the enforced, 
but unwilling, egotism of this veritable history (especially if his 
studies have led him in the same direction), will now see why my 
mind steadily gravitated toward the conclusions of Hume and 
Kant, so well stated by the latter in a sentence, which I have 
quoted elsewhere: 

“The greatest and perhaps the sole use of all philosophy of 
pure reason is, after all, merely negative, since it serves not as an 
organon for the enlargement [of knowledge], but as a discipline 
for its delimitation; and, instead of discovering truth, has only 
the modest merit of preventing error.” * 

When I reached intellectual maturity and began to ask myself 
whether I was an atheist, a theist, or a pantheist ; a materialist or 
an idealist ; a Christian or a freethinker—I found that the more 
I learned and reflected, the less ready was the answer; until, at 
last, I came to the conclusion that I had neither art nor part with 
any of these denominations, except the last. The one thing in 
which most of these good people were agreed was the,one thing in 
which I differed from them. They were quite sure they had at- 
tained a certain “ gnosis ”—had, more or less successfully, solved 
the problem of existence; while I was quite sure I had not, and 
had a pretty strong conviction that the problem was insoluble. 
And, with Hume and Kant on my side, I could not think myself 
presumptuous in holding fast by that opinion. Like Dante— 

“‘ Nel mezzo del cammin di nostra vita 
Mi ritrovai per una selva oscura,” t 


but, unlike Dante, I can not add— 
“ Che la diritta via era smarrita.” { 


On the contrary, I had, and have, the firmest conviction that I 
never left the “ verace via ”—the straight road; and that this road 


* “Kritik der reinen Vernunft.” Edit. Hartenstein, p. 256. 
+ [In the midway of this our mortal life 

I found me in a gloomy wood astray. ] 
¢ [Gone from the path direct. ] 
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led nowhere else but into the dark depths of a wild and tangled 
forest. And though I have found leopards and lions in the path ; 
though I have made abundant acquaintance with the hungry wolf, 
that with “ privy paw devours apace and nothing said,” as another 
great poet says of the ravening beast; and though no friendly spec- 
ter has even yet offered his guidance, I was, and am, minded to go 
straight on, until I either come out on the other side of the wood, 
or find there is no other side to it—at least, none attainable by me. 

This was my situation when I had the good fortune to find a 
place among the members of that remarkable confraternity of 
antagonists, long since deceased, but of green and pious memory, 
the Metaphysical Society. Every variety of philosophical and 
theological opinion was represented there, and expressed itself 
with entire openness; most of my colleagues were -ists of one 
sort or another; and, however kind and friendly they might be, 
I, the man without a rag of a label to cover himself with, could 
not fail to have some of the uneasy feelings which must have 
beset the historical fox when, after leaving the trap in which his 
tail remained, he presented himself to his normally elongated 
companions. So I took thought, and invented what I conceived 
to be the appropriate title of “agnostic.” It came into my head 
as suggestively antithetic to the “ gnostic” of Church history, 
who professed to know so much about the very things of which I 
was ignorant; and I took the earliest opportunity of parading it 
at our society, to show that I, too, had a tail, like the other foxes, 
To my great satisfaction, the term took; and when the “ Spec- 
tator” had stood godfather to it, any suspicion in the minds of 
respectable people, that a knowledge of its parentage might have 
awakened, was, of course, completely lulled.. 

That is the history of the origin of the terms “ agnostic ” and 
“agnosticism”; and it will be observed that it does not quite 
agree with the confident assertion of the reverend Principal of 
King’s College, that “the adoption of the term agnostic is only 
an attempt to shift the issue, and that it involves a mere evasion ” 
in relation to the Church and Christianity.* 


The last objection (I rejoice, as much as my readers must do, 
that it is the last) which I have to take to Dr. Wace’s deliverance 
before the Church Congress arises, I am sorry to say, on a ques- 
tion of morality. 

“It is, and it ought to be,” authoritatively declares this official 
representative of Christian ethics, “an unpleasant thing for a man 
to have to say plainly that he does not believe in Jesus Christ” 
(1. c., p. 254). 

Whether it is so, depends, I imagine, a good deal on whether 


* “ Report of the Church Congress,” Manchester, 1888, p. 252. 
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the man was brought up in a Christian household or not. I do 
not see why it should be “ unpleasant” for a Mohammedan or a 
Buddhist to say so. But that “it ought to be” unpleasant for any 
man to say anything which he sincerely, and after due delibera- 
tion, believes, is, to my mind, a proposition of the most pro- 
foundly immoral character. I verily believe that the great good 
which has been effected in the world by Christianity has been 
largely counteracted by the pestilent doctrine on which all the 
churches have insisted, that honest disbelief in their more or less 
astonishing creeds is a moral offense, indeed a sin of the deepest 
dye, deserving and involving the same future retribution as mur- 
der and robbery. If we could only see, in one view, the torrents 
of hypocrisy and cruelty, the lies, the slaughter, the violations 
of every obligation of humanity, which have flowed from this 
source along the course of the history of Christian nations, our 
worst imaginations of hell would pale beside the vision. 

A thousand times, no! It ought not to be unpleasant to say 
that which one honestly believes or disbelieves. That it so con- 
stantly is painful to do so,is quite enough obstacle to the progress 
of mankind in that most valuable of all qualities, honesty of word 
or of deed, without erecting a sad concomitant of human weak- 
ness into something to be admired and cherished. The bravest of 
soldiers often, and very naturally, “feel it unpleasant ” to go into 
action; but a court-martial which did its duty would make short 
work of the officer who promulgated the doctrine that his men 
ought to feel their duty unpleasant. 

I am very well aware, as I suppose most thoughtful people are 
in these times, that the process of breaking away from old beliefs 
is extremely unpleasant; and I am much disposed to think that 
the encouragement, the consolation, and the peace afforded to 
earnest believers in even the worst forms of Christianity are of 
great practical advantage to them. What deductions must be 
made from this gain on the score of the harm done to the citizen 
by the ascetic other-worldliness of logical Christianity; to the 
ruler, by the hatred, malice, and all uncharitableness of sectarian 
bigotry ; to the legislator, by the spirit of exclusiveness and dom- 
ination of those that count themselves pillars of orthodoxy; to 
the philosopher, by the restraints on the freedom of learning and 
teaching which every church exercises, when it is strong enough ; 
to the conscientious soul, by the introspective hunting after sins 
of the mint and cummin type, the fear of theological error, 
and the overpowering terror of possible damnation, which have 
accompanied the churches like their shadow, I need not now con- 
sider; but they are assuredly not small. If agnostics lose heavily 
on the one side, they gain a good deal on the other. People who 
talk about the comforts of belief appear to forget its discomforts ; 
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they ignore the fact that the Christianity of the churches is some- 
thing more than faith in the ideal personality of Jesus, which 
they create for themselves, plus so much as can be carried into 
practice, without disorganizing civil society, of the maxims of the 
Sermon on the Mount. Trip in morals or in doctrine (especially 
in doctrine), without due repentance or retractation, or fail to get 
properly baptized before you die, and a plébiscite of the Christians 
of Europe, if they were true to their creeds, would affirm your 
everlasting damnation by an immense majority. 

Preachers, orthodox and heterodox, din into our ears that the 
world can not. get on without faith of some sort. There is a sense 
in which that is as eminently as obviously true; there is another, 
in which, in my judgment, it is as eminently as obviously false, 
and it seems to me that the hortatory, or pulpit, mind is apt to 
oscillate between the false and the true meanings, without being 
aware of the fact. 

It is quite true that the ground of every one of our actions, 
and the validity of all our reasonings, rest upon the great act of 
faith, which leads us to take the experience of the past as a safe 
guide in our dealings with the present and the future. From the 
nature of ratiocination it is obvious that the axioms on which it 
is based can not be demonstrated by ratiocination. It is alsoa 
trite observation that, in the business of life, we constantly take 
the most serious action upon evidence of an utterly insufficient 
character. But it is surely plain that faith is not necessarily en- 
titled to dispense with ratiocination because ratiocination can not 
dispense with faith as a starting-point; and that because we are 
often obliged, by the pressure of events, to act en very bad evi- 
dence, it does not follow that it is proper to act on such evidence 
when the pressure is absent. 

The writer of the epistle to the Hebrews tells us that “faith is 
the assurance of things hoped for, the proving of things not seen.” 
In the authorized’ version “substance” stands for “ assurance,” 
and “evidence” for “the proving.” The question of the exact 
meaning of the two words, trécracie and éAeyxoc, affords a fine 
field of discussion for the scholar and the metaphysician. But I 
fancy we shall be not far from the mark if we take the writer to 
have had in his mind the profound psychological truth that men 
constantly feel certain about things for which they strongly hope, 
but have no evidence, in the legal or logical sense of the word ; 
and he calls this feeling “faith.” I may have the most absolute 
faith that a friend has not committed the crime of which he is 
accused. In the early days of English history, if my friend could 
have obtained a few more compurgators of like robust faith, he 
would have been acquitted. At the present day, if I tendered my- 
self as a witness on that score, the jadge would tell me to stand 
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down, and the youngest barrister would smile at my simplicity. 
Miserable indeed is the man who has not such faith in some of 
his fellow-men—only less miserable than the man who allows 
himself to forget that such faith is not, strictly speaking, evi- 
dence; and when his faith is disappointed, as will happen now 
and again, turns Timon and blames the universe for his own 
blunders. And so, if a man can find a friend, the hypostasis of 
all his hopes, the mirror of his ethical ideal, in the Jesus of any, 
or all, of the Gospels, let him live by faith in that ideal. Who 
shall or can forbid him? But let him not delude himself with 
the notion that his faith is evidence of the objective reality of 
that in which he trusts. Such evidence is to be obtained only by 
the use of the methods of science, as applied to history and: to 
literature, and it amounts at present to very little. 


It appears that Mr. Gladstone, some time ago, asked Mr. Laing 
if he could draw up a short summary of the negative creed; a 
body of negative propositions, which have so far been adopted on 
the negative side as to be what the Apostles’ and other accepted 
creeds are on the positive; and Mr. Laing at once kindly obliged 
Mr. Gladstone with the desired articles—eight of them. 

If any one had preferred this request to me, I should have re- 
plied that, if he referred to agnostics, they have no creed; and, by 
the nature of the case, can not have any. Agnosticism, in fact, is 
not a creed, but a method, the essence of which lies in the rigor- 
ous application of a single principle. That principle is of great 
antiquity ; it is as old as Socrates; as old as the writer who said, 
“Try all things, hold fast by that which is good”; it is the foun- 
dation of the Reformation, which simply illustrated the axiom 
that every man should be able to give a reason for the faith that 
is in him; it is the great principle of Descartes; it is the funda- 
mental axiom of modern science. Positively the principle may 
be expressed: In matters of the intellect, follow your reason as 
far as it will take you, without regard to any other consideration. 
And negatively: In matters of the intellect, do not pretend that 
conclusions are certain which are not demonstrated or demon- 
strable. That I take to be the agnostic faith, which if a man 
keep whole and undefiled, he shall not be ashamed to look the 
universe in the face, whatever the future may have in store for 
him. ° 

The results of the working out of the agnostic principle will 
vary according to individual knowledge and capacity, and accord- 
ing to the general condition of science. That which is unproved 
to-day may be proved, by the help of new discoveries, to-morrow. 
The only negative fixed points will be those negations which flow 
from the demonstrable limitation of our faculties. And the only 
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obligation accepted is to have the mind always open to convic- 
tion. Agnostics who never fail in carrying out their principles 
are, I am afraid, as rare as other people of whom the same con- 
sistency can be truthfully predicated. But, if you were to meet 
with such a phoenix and to tell him that you had discovered that 
two and two make five, he would patiently ask you to state your 
reasons for that conviction, and express his readiness to agree 
with you if he found them satisfactory. The apostolic injunction 
to “suffer fools gladly,” should be the rule of life of a true ag- 
nostic. I am deeply conscious how far I myself fall short of this 
ideal, but it is my personal conception of what agnostics ought 
to be. 

However, as I began by stating, I speak only for myself; and 
I do not ‘dream of anathematizing and excommunicating Mr. 
Laing. But, when I consider his creed and compare it with the 
Athanasian, I think I have, on the whole, a clearer conception of 
the meaning of the latter. “ Polarity,” in Article viii, for exam- 
ple, is a word about which I heard a good deal in my youth, when 
“Naturphilosophie” was in fashion, and greatly did I suffer 
from it. For many years past, whenever I have met with “ po- 
larity” anywhere but in a discussion of some purely physical 
topic, such as magnetism, I have shut the book. Mr. Laing must 
excuse me if the force of habit was too much for me when I read 
his.eighth article. 


And now, what is to be said to Mr. Harrison’s remarkable 
deliverance “On the future of agnosticism” ?* I would that it 
were not my business to say anything, for I am afraid that I can 
say nothing which shall manifest my great personal respect for 
this able writer, and for the zeal and energy with which he ever 
and anon galvanizes the weakly frame of positivism until it looks 
more than ever like John Bunyan’s Pope and Pagan rolled into 
one. There is a story often repeated, and I am afraid none the 
less mythical on that account, of a valiant and loud-voiced cor- 
poral, in command of two full privates, who, falling in with a 
regiment of the enemy in the dark, orders it to surrender under 
pain of instant annihilation by his force ; and the enemy surren- 
ders accordingly. I am always reminded of this tale when I read 
the positivist commands to the forces of Christianity and of Sci- 
ence ; only the enemy show no more signs of intending to obey 
now than they have done any time these forty years. 

The allocution under consideration has the papal flavor which 
is wont to hang about the utterances of the pontiffs of the Church 
of Comte. Mr. Harrison speaks with authority, and not as one 
of the common scribes of the period. He knows not only what 

* “ Fortnightly Review,” January, 1889. 
VoL, xxxiv.—49 
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agnosticism is and how it has come about, but what will become 
of it. The agnostic is to content himself with being the precursor 
of the positivist. In his place, as a sort of navvy leveling the 
ground and cleansing it of such poor stuff as Christianity, he is a 
useful creature who deserves patting on the back, on condition 
that he does not venture beyond his last. But let not these scien- 
tific Sanballats presume that they are good enough to take part 
in the building of the Temple—they are mere Samaritans, doomed 
to die out in proportion as the Religion of Humanity is accepted 
by mankind. Well, if that is their fate, they have time to be 
cheerful. But let us hear Mr. Harrison’s pronouncement of their 
doom : 

“ Agnosticism is a stage in the evolution of religion, an entirely 
negative stage, the point reached by physicists, a purely mental 
conclusion, with no relation to things social at all” (p. 154). Iam 
quite dazed by this declaration. Are there, then, any “ conclu- 
sions” that are not “purely mental”? Is there “no relation to 
things social ” in “ mental conclusions ” which affect men’s whole 
conception of life ? Was that prince of agnostics, David Hume, 
particularly imbued with physical science? Supposing physical 
science to be non-existent, would not the agnostic principle, ap- 
plied by the philologist and the historian, lead to exactly the 
same results ? Is the modern more or less complete suspension of 
judgment as to the facts of the history of regal Rome, or the real 
origin of the Homeric poems, anything but agnosticism in history 
and in literature? And if so, how can agnosticism be the “ mere 
negation of the physicist ” ? 

“ Agnosticism is'a stage in the evolution of religion.” No two 
people agree as to what is meant by the term “religion”; but if it 
means, as I think it ought to mean, simply the reverence and love 
for the ethical ideal, and the desire to realize that ideal in life, 
which every man ought to feel—then I say agnosticism has no 
more to do with it than it has to do with music or painting. If, 
on the other hand, Mr. Harrison, like most people, means by “ re- 
ligion ” theology, then, in my judgment, agnosticism can be said 
to be a stage in its evolution, only as death may be said to be the 
final stage in the evolution of life. 

When agnostic logic is simply one of the canons of thought, agnosticism, as a 
distinctive faith, will have spontaneously disappeared (p. 155). 


I can but marvel that such sentences as this, and those already 
quoted, should have proceeded from Mr. Harrison’s pen. Does he 
really mean to suggest that agnostics have a logic peculiar to them- 
selves ? Will he kindly help me out of my bewilderment when I 
try to think of “logic” being anything else than the canon (which, 
I believe, means rule) of thought ? As to agnosticism being a dis- 
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tinctive faith, I have already shown that it can not possibly be 
anything of the kind; unless perfect faith in logic is distinctive 
of agnostics, which, after all, it may be. 


Agnosticism as a religious philosophy per se rests on an almost total ignoring 
of history and social evoiution (p. 152). 


But neither per se nor per aliud has agnosticism (if I know 
anything about it) the least pretension to be a religious phi- 
losophy ; so far from resting on ignorance of history, and that 
social evolution of which history is the account, it is and has 
been the inevitable result of the strict adherence to scientific 
methods by historical investigators. Our forefathers were quite 
confident about the existence of Romulus and Remus, of King 
Arthur, and of Hengst and Horsa. Most of us have become 
agnostics in regard to the reality of these worthies. It is a matter 
of notoriety, of which Mr. Harrison, who accuses us all so freely 
of ignoring history, should not be ignorant, that the critical pro- 
cess which has shattered the foundations of orthodox Christian 
doctrine owes its origin, not to the devotees of physical science, 
but, before all, to Richard Simon, the learned French Oratorian, 
just two hundred years ago. I can not find evidence that either 
Simon, or any one of the great scholars and critics of the eight- 
eenth and nineteenth centuries who have continued Simon’s work, 
had any particular acquaintance with physical science. I have 
already pointed out that Hume was independent of it. And 
certainly one of the most potent influences in the same direc- 
tion, upon history in the present century, that of Grote, did not 
come from the physical side. Physical science, in fact, has had 
nothing directly to do with the criticism of the Gospels; it is 
wholly incompetent to furnish demonstrative evidence that any 
statement made in these histories is untrue. Indeed, modern 
physiology can find parallels in nature for events of apparently 
the most eminently supernatural kind recounted in some of those 
histories. 

It is a comfort to hear, upon Mr. Harrison’s authority, that the 
laws of physical nature show no signs of becoming “ less definite, 
less consistent, or less popular as time goes on” (p. 154). Howa 
law of nature is to become indefinite, or “ inconsistent,” passes my 
poor powers of imagination. But with universal suffrage and the 
coach-dog theory of premiership in full view; the theory, I mean, 
that the whole duty of a political chief is to look sharp for the 
way the social coach is driving, and then run in front and bark 
loud—as if being the leading noise-maker and guiding were the 
same things—it is truly satisfactory to me to know that the laws 
of nature are increasing in popularity. Looking at recent devel- 
opments of the policy which is said to express the great heart of 
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the people, I have had my doubts of the fact; and my love for 
my fellow-countrymen has led me to reflect with dread on what 
will happen to them, if any of the laws of nature ever become so 
unpopular in their eyes as to be voted down by the transcendent 
authority of universal suffrage. If the legion of demons, before 
they set out on their journey in the swine, had had time to hold a 
meeting and to resolve unanimously, “ That the law of gravitation 
is oppressive and ought to be repealed,” I am afraid it would have 
made no sort of difference to the result, when their two thousand 
unwilling porters were once launched down the steep slopes of 
the fatal shore of Gennesaret. 

The question of the place of religion as an element of human nature, as a force 
of human society, its origin, analysis, and functions, has never been considered at 
all from an agnostic point of view (p. 152). 


I doubt not that Mr. Harrison knows vastly more about his- 
tory than I do; in fact, he tells the public that some of my 
friends and I have had no opportunity of occupying ourselves 
with that subject. I do not like to contradict any statement 
which Mr. Harrison makes on his own authority; only, if I may 
be true to my agnostic principles, I humbly ask how he has ob- 
tained assurance on this head. I do not profess to know any- 
thing about the range of Mr. Harrison’s studies; but as he has 
thought it fitting to start the subject, I may venture to point out 
that, on the evidence adduced, it might be equally permissible to 
draw the conclusion that Mr. Harrison’s absorbing labors as the 
pontifex maximus of the positivist religion have not allowed him 
to acquire that acquaintance with the methods and results of 
physical science, or with the history of philosophy, or of philo- 
logical and historical criticism, which is essential to any one who 
desires to obtain a right understanding of agnosticism. Incom- 
petence in philosophy, and in all branches of science except 
mathematics, is the well-known mental characteristic of the 
founder of Positivism. Faithfulness in disciples is an admirable 
quality in itself; the pity is that it not unfrequently leads to the 
imitation of the weaknesses as well as of the strength of the 
master. It is only such over-faithfulness which can account for 
a “strong mind really saturated with the historical sense ” (p. 153) 
exhibiting the extraordinary forgetfulness of the historical fact 
of the existence of David Hume implied by the assertion that 
it would be difficult to name a single known agnostic who has given to history 
anything like the amount of thought and study which he brings to a knowledge of 
the physical world (p. 153). 


Whoso calls to mind, what I may venture to term, the bright 
side of Christianity ; that ideal of nianhood, with its strength and 
its patience ; its justice and its pity for human frailty; its help- 
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fulness, to the extremity of self-sacrifice; its ethical purity and 
nobility ; which apostles have pictured, in which armies. of 
martyrs have placed their unshakable faith, and whence obscure 
men and women, like Catherine of Sienna and John Knox, have 
derived the courage to rebuke popes and kings, is not likely to 
underrate the importance of the Christian faith as a factor in 
human history, or to doubt that if that faith should prove to be 
incompatible with our knowledge, or necessary want of knowl- 
edge, some other hypostasis of men’s hopes, genuine enough and 
worthy enough to replace it, will arise. But that the incongruous 
mixture of bad science with eviscerated papistry, out of which 
Comte manufactured the positivist religion, will be the heir of 
the Christian ages, I have too much respect for the humanity of 
the future to believe. Charles II told his brother, “They will 
not kill me, James, to make you king.” And if critical science is 
remorselessly destroying the historical foundations of the noblest 
ideal of humanity which mankind have yet worshiped, it is 
little likely to permit the pitiful reality to climb into the vacant 
shrine. : 

That a man should determine to devote himself to the service 
of humanity—including intellectual and moral self-culture under 
that name; that this should be, in the proper sense of the word, 
his religion—is not only an intelligible, but, I think, a laudable 
resolution, And I am greatly disposed to believe that it is the 
only religion which will prove itself to be unassailably acceptable 
so long as the human race endures. But when the positivist asks 
me to worship “ Humanity ”—that is to say, to adore the general- 
ized conception of men as they ever have been and probably ever 
will be—I must reply that I could just as soon bow down and wor- 
ship the generalized conception of a “ wilderness of apes.” Surely — 
we are not going back to the days of paganism, when individual 
men were deified, and the hard good sense of a dying Vespasian 
could prompt the bitter jest, “ Ut puto Deus fio.” No divinity doth 
hedge a modern man, be he even a sovereign ruler. Nor is there 
any one, except a municipal magistrate, who is officially declared 
worshipful. But if there is no spark of worship-worthy divinity 
in the individual twigs of humanity, whence comes that godlike 
splendor which the Moses of positivism fondly imagines to per- 
vade the whole bush ? 

I know no study which is so unutterably saddening as that of 
the evolution of humanity, as it is set forth in the annals of his- 
tory. Out of the darkness of prehistoric ages man emerges with 
the marks of his lowly origin strong upon him. He is a brute, 
only more intelligent than the other brutes; a blind prey to im- 
pulses, which as often as not lead him to destruction ; a victim to 
endless illusions, which make his mental existence a terror and a 
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burden, and fill his physical life with barren toil and battle. He 
attains a certain degree of physical comfort, and develops a more 
or less workable theory of life, in such favorable situations as the 
plains of Mesopotamia or of Egypt, and then, for thousands and 
thousands of years, struggles with varying fortunes, attended by 
infinite wickedness, bloodshed, and misery, to maintajn himself at 
this point against the greed and the ambition of his fellow-men. 
He makes a point of killing and otherwise persecuting all those 
who first try to get him to move on; and when he has moved on 
a step, foolishly confers post-mortem deification on his victims. 
He exactly repeats the process with all who want to move a step 
yet farther. And the best men of the best epochs are simply those 
who make the fewest blunders and commit the fewest sins. 

’ That one should rejoice in the good man; forgive the bad man; 
and pity and help all men to the best of one’s ability, is surely in- 
disputable. It is the glory of Judaism and of Christianity to have 
proclaimed this truth, through all their aberrations. But the wor- 
ship of a God who needs forgiveness and help, and deserves pity 
every hour of his existence, is no better than that of any other vol- 
untarily selected fetich. The Emperor Julian’s project was hope- 
ful, in comparison with the prospects of the new anthropolatry. 


When the historian of religion in the twentieth century is 
writing about the nineteenth, I foresee he will say something of 
this kind : 

The most curious and instructive events in the religious his- 
tory of the preceding century are the rise and progress of two new 
sects, called Mormons and Positivists. To the student who has 
carefully considered these remarkable phenomena nothing in the 
records of religious self-delusion can appear improbable. 

The Mormons arose in the midst of the great Republic, which, 
though comparatively insignificant at that time, in territory as in 
the number of its citizens, was (as we know from the fragments 
of the speeches of its orators which have come down to us) no less 
remarkable for the native intelligence of its population, than for 
the wide extent of their information, owing to the activity of their 
publishers in diffusing all that they could invent, beg, borrow, or 
steal. Nor were they less noted for their perfect freedom from all 
restraints in thought or speech or deed ; except, to be sure, the 
beneficent and wise influence of the majority exerted, in case of 
need, through an institution known as “tarring and feathering,” 
the exact nature of which is now disputed. : 

There is a complete consensus of testimony that the founder of 
Mormonism, one Joseph Smith, was a low-minded, ignorant scamp, 
and that he stole the “Scriptures” which he propounded ; not 
being clever enough to forge even such contemptible stuff as they 
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contain. Nevertheless he must have been a man of some force of 
character, for a considerable number of disciples soon gathered 
about him. In spite of repeated outbursts of popular hatred and 
violence—during one of which persecutions, Smith was brutally 
murdered—the Mormon body steadily increased, and became a 
flourishing community. But the Mormon practices being objec- 
tionable to the majority, they were, more than once, without any 
pretense of law, but by force of riot, arson, and murder, driven 
away from the land they had occupied. Harried by these perse- 
cutions, the Mormon body eventually committed itself to the 
tender mercies of a desert as barren as that of Sinai; and, after 
terrible sufferings and privations, reached the oasis of Utah. 
Here it grew and flourished, sending out missionaries to, and 
receiving converts from, all parts of Europe, sometimes to the 
number of 10,000 in a year; until in 1880, the rich and flourishing 
community numbered 110,000 souls in Utah alone, while there 
were probably 30,000 or 40,000 scattered abroad elsewhere. In the 
whole history of religions there is no more remarkable example 
of the power of faith ; and, in this case, the founder of that faith 
was indubitably a most despicable creature. It is interesting to 
observe that the course taken by the great Republic and its citi- 
zens runs exactly parallel with that taken by the Roman Empire 
and its citizens toward the early Christians, except that the Ro- 
mans had a certain legal excuse for their acts of violence, inas- 
much as the Christian “sodalitia” were not licensed, and conse- 
quently were, ipso facto, illegal assemblages. Until, in the latter 
part of the nineteenth century, the United States Legislature 
decreed the illegality of polygamy, the Mormons were wholly 
within the law. 

Nothing can present a greater contrast to all this than the his- 
tory of the Positivists. This sect arose much about the same time 
as that of the Mormons, in the upper and most instructed stratum 
of the quick-witted, skeptical population of Paris. The founder, 
Auguste Comte, was a teacher of mathematics, but of no eminence 
in that department of knowledge, and with nothing but an ama- 
teur’s acquaintance with physical, chemical, and biological science. 
His works are repulsive on account of the dull diffuseness of their 
style, and a certain air, as of a superior person, which character- 
izes them; but, nevertheless, they contain good things here and 
there. It would take too much space to reproduce in detail a sys- 
tem which proposes to regulate all human life by the promulga- 
tion of a gentile Leviticus. Suffice it to say that M. Comte may 
be described as a syncretic, who, like the gnostics of early Church 
history, attempted to combine the substance of imperfectly com- 
prehended contemporary science with the form of Roman Chris- 
tianity. It may be that this is the reason why his disciples were 
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so very angry with some obscure people called Agnostics, whose 
views, if we may judge by the accounts left in the works of a 
great positivist controversial writer, were very absurd. 

To put the matter briefly, M. Comte, finding Christianity and 
Science at daggers drawn, seems to have said to Science: “ You 
find Christianity rotten at the core,do you? Well, I will scoop 
‘out the inside of it.” And to Romanism: “ You find Science mere 
dry light—cold and bare. Well, I will put your shell over it, and 
so, as schoolboys make a specter out of a turnip and a tallow can- 
dle, behold the new religion of Humanity complete!” 

Unfortunately, neither the Romanists nor the people who were 
something more than amateurs in science could be got to worship 
M. (omte’s new idol properly. In the native country of Positiv- 
ism, one distinguished man of letters and one of science, for a time, 
helped to make up a roomful of the faithful, but their love soon 
grew cold. In England, on the other hand, there appears to be 
little doubt that, in the ninth decade of the century, the multitude 
of disciples reached the grand total of several score. They had 
the advantage of the advocacy of one or two most eloquent and 
learned apostles, and, at any rate, the sympathy of several persons 
of light and leading—and, if they were not seen, they were heard all 
over the world. On the other hand, as a sect, they labored under 
the prodigious disadvantage of being refined, estimable people, 
living in the midst of the worn-out civilization of the Old World ; 
where any one who had tried to persecute them, as the Mormons 
were persecuted, would have been instantly hanged. But the ma- 
jority never dreamed of persecuting them; on the contrary, they 
were rather given to scold, and otherwise try the patience of, the 
majority. 

The history of these sects in the closing years of the century is 
highly instructive. Mormonism... 

But I find I have suddenly slipped off Mr. Harrison’s tripod, 


which I had borrowed for the occasion. .is, I am not 
equal to the prophetical iness; ought not to have under- 
taken it. - entury. 


Someruine, it appears, is to be said in favor of the theory that the earth has 
received and is receiving supplies of carbon from meteors and space. A meteor , 
that was found at Youndegin, Western Australia, in 1854, contained carbon of a 
form resembling graphite, but barder, and occurring in cubic crystals, of which 
about a hundred were separated. Observations of geological strata indicate an 
increase of carbon in the crust of the earth since the earliest times, for the rocks 
of the older formations contain less of it than those of the carboniferous and suc- 
ceeding ones. Dr. Sterry Hunt has attributed the additional supplies to carbonic- 
acid gas diffused in space, and holds that the supposition that our atmosphere ever 
contained the whole amount at once would involve the presence of more enormous 
quantities of it than we can reasonably admit. 
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DOMESTICATION OF THE BUFFALO. 
By JOHN W. DAFOE. 


NE of the most striking results due to the building of trans- 
continental railroads is the approach to extinction of the 
buffalo. Its vast range once extended from Great Slave Lake to 
the northeastern provinces of Mexico, and in British territory 
from the Rockies to wooded highlands six hundred miles west of 
Hudson’s Bay. In the United States, remains of buffaloes have 
been found west of the Rockies in Oregon, in the Great Salt Lake 
basin, and westward as far as the Sierra Nevada. Of the species 
bison, two well-defined varieties are known, the prairie and the 
wood or mountain buffalo. The latter, compared with the other, 
is larger, coarser-haired, straighter-horned, and excessively shy. 
This shyness, together with the protection its habitat of forest 
affords it, have preserved its numbers in larger proportion than 
those of its congener of the prairies. Although the buffalo is sav- 
age of aspect and strong of limb, yet it is much less formidable 
to a hunter than the so-called tame cattle of the Texan plains, It 
is an expert and fearless climber, and only a very swift horse can 
overtake it, yet its stupidity and lack of courage have had nota 
little to do with the sweeping destruction which has overtaken it. 
As long ago as 1825, Prof. Joel A. Allen tells us, in his valuable 
monograph, “ The History of the American Bison,” it had been 
exterminated throughout the whole region east of the Mississippi, 
except for a limited area lying around the sources of that river. 
This extermination was utterly wanton; buffalo-hunting was 
chiefly mere sport, and often the only portion of the carcass re- 
moved was the tongue, much esteemed as a tidbit. In gainful hunt- 
ing, it was rarely the buffalo’s meat that was sought; its robe was 
the object of its relentless pursuit. This pursuit was immensely 
facilitated by the Pacific Railroads, which at the same time 
opened up new markets both for robes and meat. Colonel H. I. 
Dodge, author of “ The Plains of the Great West,” estimates that, 
in the three years ending with 1874, no fewer than 5,500,000 
buffaloes were slaughtered. Mr. Miller Christy, who carefully 
took a census of the species last year, finds their total number to 
be but 1,100 or thereabout. So wantonly have the buffaloes been 
slain that their very bones have become an article of commerce. 
Regina, the seat of the territorial government of the Canadian 
Northwest, is built on Pile-of-Bones Creek, so called from the 
vast accumulation which encumbered its banks. Throughout the 
whole Western prairie region the earth is pitted with buffalo- 
wallows, often deep enough to long survive cultivation. These 
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wallows are due to the instinct whereby the huge brute, with a 
quickness which would not be expected of it, can roll itself in 
loam until it has donned a garment impervious to flies, and which 
in falling away carries off loose hair. When only dry, dusty soil 
is available, the buffalo will roll in that, greatly to the prejudice 
of its insect parasites. Wallows thus formed, numerous enough 
to testify to the comparatively recent existence of vast herds, can 
be most easily seen about the time of sunrise or sunset, when the 
almost horizontal solar beams throw them into shadow. In years 
gone by it was not uncommon to find in the hot springs of the 
Yellowstone Park, and of Banff, in the Canadian National Park, 
the remains of a buffalo strayed from a herd to find death ina 
scalding basin.. The reckless extirpation of the buffalo has been 
fraught with very serious consequences to Indian tribes north 
and south of the international boundary. One of their hardships, 
which has been the frequent source of complaint and rebellion, 
has been the deprivation of buffalo-meat which in large areas was 
the Indian’s principal food. Scarcely less serious has been the 
like deprivation entailed upon pioneer settlers, whose sites have 
in many cases been indicated to them by the buffalo-trails. In 
their migrations between north and south, and in their search for 
herbage least covered with snow, the buffalo has ever marked out 
the best and most feasible path. 

While, as in other departments of her great natural wealth, 
America has been prodigal and spendthrift, there have been sev- 
eral noteworthy attempts not only to stay the threatened exter- 
mination of the buffalo, but to multiply its numbers and improve 
the race by crossing it with domestic cattle. It is curious how 
far back experiments in this direction date. Peter Kalm, in his 
“Travels in North America,” says that buffaloes were domesti- 
cated in Quebec in 1750, and that in Carolina they had been 
crossed with domestic cattle. So docile indeed was a buffalo bull 
mentioned in Schoolcraft’s “ History of the Indians of the United 
States,” that he had been yoked to the plow. Robert Wickliffe, 
of Lexington, Ky., in 1843, wrote Audubon and Bachman that he 
had secured quarter, half, and three-quarter crosses between the 
buffalo and domestic cattle. The progeny were tame, worked in 
yoke, exceeded the ox in strength, and retained the wallowing 
habit. All the half-bred heifers were fertile, but the half-bred 
bulls were not. Colonel George C. Thompson, of Shawnee Springs, 
Ky., concurrently with Mr. Wickliffe’s experiment, domesticated 
a buffalo bull and three buffalo cows; they were thoroughly 
docile, hardy, and long-lived. Mr. I. W. Cunningham, of Howard 
County, Neb., in 1878, recorded that both domestication and cross- 
ing had been successful in the county mentioned—just as in Mr. 
Wickliffe’s case. However, with the horse as a competitor as a 
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draught-animal, and the ox and cow as their rivals in the produc- 
tion of beef and milk, buffaloes have not until recent years suffi- 
ciently risen in value to warrant their domestication and breeding 
being taken up systematically and on a large scale. It is their 
rapid approach to extinction that has made the man of business 
succeed to the curious experimenter of a decade or a century ago, 





Fie. 1.—FutL-Bioop BuFFALoEs DOMESTICATED. 


and recognize how much of value there is in a strain which, if 
opportunity be not promptly seized, will soon be no more than 
a remembrance. Regarding, then, the buffalo as an animal well 
worthy conserving, what are his good and bad points? First of 
all, he is hardy, not liable to disease, and on the plains of the 
American and Canadian Northwest he can forage in deep snow 
and live in the open air all winter long. His meat brings nearly 
as good a price as beef. His robe is worth $25 to $40; and his 
head taxidermized, thanks to the decorative tastes of sportsmen, 
fetches as much as the robe, or even more. So much for the credit 
side of the account; now for the debit. The buffalo is a strong 
brute, and of a temper at times so fierce that his domestication 
is a task not seldom accompanied by decided hazard. Ordinary 
fences are as gossamer to a buffalo bull, especially during the 
irritable years when he is past his prime and finds himself less 
attractive than of yore. Still, the example of well-behaved do- 
mestic cattle, with which buffaloes readily amalgamate, is very 
effective. It is not, however, in mere domestication, but in cross- 
breeding that the buffalo’s value consists. In pairing a buffalo 
bull and domestic cow the young are brought forth without any 
unusual percentage of loss being sustained. The offspring com- 
bines good points of sire and dam. It has nearly all its sire’s 
hardiness and strength, and so much of its dam’s tractability as 
to be well suited for draught purposes. When killed, the net 
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weight of its carcass exceeds that of a buffalo’s, while the meat is 
better. Such a carcass has been known to weigh as much as 
1,100 pounds net. Its robe is much more valuable than the 
buffalo’s ; for its fur, instead of being chiefly bunched at the 





Fig. 2.—TaREE-QUARTER-BLOOD BurraLors. Cross between Buffalo Bull and Half-blood 
Buffalo Cow. 


mane, is evenly distributed over the hide, and is much finer in 
quality—its present value being from $50 to $75. A buffalo 
crossed with a half-bred cow produces an animal quite as hardy 
as its sire, but not quite so large. Experiments of much interest 
are in progress with various strains of domestic cattle, the out- 
come promising to be perhaps only less important than the origi- 
nal domestication, and subsequent molding, of horses and cattle 
from their primitive wild forms. 

Chief among the ranches where the domestication of the buf-— 
falo is taking place and its crosses are being bred is that of Mr. 
C. J. Jones, at Garden City, Kan. The nucleus of his herd, seven 
calves and fifteen adult buffaloes, were run down by him on the 
Texan plains, two to three hundred miles from Garden City. He 
has crossed Texan cows with buffalo bulls, and obtained excellent 
results. In November last he acquired a herd of eighty-three 
animals from Mr. Samuel L. Bedson, of Stony Mountain, sixteen 
miles from Winnipeg,:the capital of Manitoba. The crosses in 
this herd were from Galloway or polled Angus cattle; they are 
much superior to those from Texan strains, and are presented in 
the accompanying illustrations. Mr. Bedson’s herd dated from 
1877, when he first corraled a buffalo bull and four heifers. These 
five animals were part of the small remnant grazing in the vast 
region between the Saskatchewan River and the international 
boundary, the region now traversed by the Canadian Pacific 
Railway. In that immense plain the slaughter of buffaloes, due 
to the traffic of the Hudson’s Bay Company, had been for two 
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centuries much more active than that on American soil. In 
eleven years Mr. Bedson’s herd increased from five to ninety- 
seven, fourteen of the number having been disposed of before the 
sale to Mr. Jones. Of the eighty-three which he bought, there 
are eight adult crosses, or grades as they are called, and seventeen 
calves of 1888, pure and grade. It is Mr. Jones’s intention thor- 





ose 







2 2 = 
— = —— 
A -_—~--~ woe 
—_" ie - Pd 
| ye 0. IE Se nat oil 
—— _—_. ~ 


> 


Fie. 3.—Haur-Bioop Burrators. Cross between Buffalo Bull and Domestic Cow. 


oughly to test various strains with a view to ascertain which are 
best adapted for grazing herds on the plains of the Northwest. 
In producing a robe he has already attained what he calls a 
“seal-skin buffalo,” from crossing with black cattle. 

At Silver Heights, five miles from Winnipeg, Sir Donald Smith 
has a small herd of buffalo-crosses presenting unique points in 
beauty and docility. Elsewhere in Manitoba, in Alberta Terri- 
tory, and in Minnesota, it is proposed to parallel Mr. Jones’s enter- 
prise of Garden City. 








It has been suggested as an additional advantage of technical education that 
it will afford room for the cultivation of what may be called man’s instinctive in- 
telligence, for which hardly any provision is made in the present systems. ‘ While 
the rational faculties and purely physical capabilities are elaborately cared for, 
practically nothing is done, save in the most casual and bap-hazard way, for improv- 
ing the faculties which lie upon the border-land of instinct and reason,” for the 
development of such powers, for example, as the exquisite adjustment and co-ordi- 
nation that give the cricketer’s skill in catching a passing ball, or the violinist’s in 
eliciting a succession of enrapturing harmonies from his instrument. Genius can 
not be manufactured or conferred, but the average of the instinctive intelligence 
and facility might be greatly raised by well-directed training. 
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ZOOLOGICAL GARDENS: THEIR USES AND MANAGE- 
MENT. 


By R. W. SHUFELDT, M. D., C. M. Z. 8. 


| gaan has it been in the history of the world that a city 
which has become famous as a scientific and literary cen- 
ter has not, sooner or later, inaugurated, developed, and main- 
tained its collection of living wild animals, its zodlogical gardens. 
Indeed, in modern times, as of old, in large civilized communities, 
it has come to be where such establishments are in existence, and 
kept up to a high state of perfection and growth, that they are 
the very badge denoting the presence of marked intellectual 
activity along the lines we have indicated.. With respect to the 
instances of this in history, they are too well known to the gen- 
eral reader to require enumeration here, while we are all familiar 
with the names of those cities of our own day wherein such insti- 
tutions are now flourishing. 

In modern times, again, the enormous impulse which the bio- 
logical sciences have received, the far keener appreciation on the 
part of the reading public in such matters; and the pressing ne- 
cessity for such material as zodlogical gardens can alone supply 
the morphologist, artist, and animal historian, are, we must be- 
lieve, the principal forces that eventually give birth to these col- 
lections. 

The uses of a zodlogical garden to a civilized country are mani- 
fold, and not easily to be overestimated. These uses are con- 
siderably enhanced if it is established within easy access of large 
biological museums and libraries. Sometimes it so happens, how- 
ever, that in a large city where zodlogical gardens, museums, and 
libraries exist, the former may be situated several miles from the 
last two mentioned, and this is the misfortune to which we more 
particularly refer, and, if: it can be avoided, should be by all 
means. 

If properly conducted, a zodlogical garden sees its chief use in 
being a powerful auxiliary to those more general schemes under- 
taken on the part of the state for the benefit of the community at 
large, in which educational ends are to be met. And in the man- 
agement of such a garden, everything connected with it should 
be continually bent in that direction; the managers should ever 
keep clearly before their minds this fact, that the principal object 
they have in view is an educational one—that they have under 
their control an engine capable of diffusing annually among the 
people an incalculable store of highly useful knowledge. The 
moment that such an institution sinks to the level of a purpose- 
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lessly arranged and heterogeneously selected collection of ani- 
mals, the throngs that stream through the garden grounds will 
resort there as curiosity-seekers, and will lose sight of the idea 
that they are in a place and enjoying an atmosphere of culture, 
refinement, and education. History goes to show that the superb 
zodlogical gardens now maintained in London were first opened 
in 1828, since which time, down to 1887, twenty-four million five 
hundred and seventy-two thousand four hundred and five visitors 
were entered upon the register-books of the management. An 
instant’s reflection will be sufficient to convince any friend of edu- 
cation of the benefits that humanity has derived hence, and of 
the refining influences which have through this center alone been 
brought into play. 

Extensive zodlogical gardens, in addition, open to the masses 
a long chapter on the life-histories of the animals of their own 
country, as well as those of foreign lands. Then by the proper 
methods it becomes easy to bring the visitor face to face with 
other questions intimately associated with the animals themselves : 
I refer to their geographical ranges; the physical aspect of the 


‘countries they inhabit; and, finally, through the library and lect- 


ure system, something about their natural history and structure. 

People are by such means enabled to supplement their read- 
ings and studies by having the very objects brought before them. 
At a glance, the striking differences between the Asiatic and Afri- 
can elephants are appreciated through the eye. One soon becomes 
familiar with the various forms of our American deer, and has a 
better realizing sense of the fact that the elk resort to the mount- 
ain fastnesses as their normal haunts, while our antelope rarely 
quit the plains. From school-days up, the American youth, by 
such means, gains a knowledge of the forms of the magnificent 
representatives of the various faunzw of his land, in comparison 
with which the illustrations in the text-book, although not to be 
altogether despised, are inadequate. 

Here the sculptor, artist, and engraver can, at their leisure, 
study the noblest of animal forms under the most advantageous 
of circumstances. Leopards and pumas may be caught in the 
very act of a high-noon siesta, or perchance in some short and 
fiery quarrel, showing all the lineaments of anger characteristic 
of their race when aroused. Ornithologists may catch for their 
folios the transitory tints of the glowing plumages of trogons and 
toucans as they disport themselves in their large, airy cages, in a 
manner to be achieved under no other conditions. Then, by the 
aid of camera, brush, and pencil, tints and forms are brought 
to the eye and hand of the sculptor and engraver, which in time 
take on material shape in bronze and stone, and the ideas pass 
into art and design, and thus culture is the gainer in the end. 
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It is here, again, that a thousand facts each year are brought 
directly under the observation of the naturalist and specialist 
in every department of biology—nidification in all its details 
among birds; all the data in connection with the breeding habits 
of mammals; and a volume of unwritten lore having reference to 
the life-histories of our native reptiles and their kin. 

Nor is this all, for it is at the zodlogical garden that the mor- 
phologist, surrounded as he there is by all the conveniences that 
civilization can bring, finds that priceless opportunity to carry on 
his researches upon the structure of animals, in ways that he 
could not do under any other circumstances ; for material is here 
brought before him that, as a rule, not only admits of the investi- 
gation of individual forms, but from its abundance enables him, 
like Garrod in London, to draw conclusions from the anatomy 
presented by whole natural groups, and thus science is an enor- 
mous gainer. 

It will be seen, then, from what has gone before, that not only 
are great pleasure and enjoyment of a highly elevating character 
brought to thousands of people annually, who have the opportu- 
nity of frequenting a large zodlogical garden, but those ultimate 
ends of all human activities—education, culture, art, and science 
—are immensely benefited thereby; and this implies a powerful 
and constant operation of a good influence for all mankind. 

When a city distinguished as being a scientific center, or may- 
hap the national capital—and this itself may be such a city— 
determines upon establishing a zoélogical garden within its pre- 
cincts, a great deal depends upon the site which is chosen for the 
purpose. 

If possible, the form of the grounds should be a regular figure, 
an oblong being one of the best, with a long side toward the direc- 
tion whence come the prevailing winds, as this assists in secur- 
ing good ventilation; and the area should include at least two 
hundred to two hundred and fifty acres. The site should be 
within some convenient distance of the city museums and libra- 
ries; surely not separated from these by more than three miles at 
the most. Another matter of great importance is the character of- 
the country, which should be as diversified as possible; and the 
inclosure should contain a few sizable ponds or a good, strong 
stream of water, in which event the former can be easily con- 
structed artificially. Old trees in groups; some low, level marsh- 
land; and some hills and rocky portions, are all points of extreme 
natural advantage. These latter features, if marked, usually in- 
sure, too, another benefit, for then hilly or broken country is likely 
to be found immediately beyond the limits of the garden, which, 
though conducive to the building of handsome suburban resi- 
dences, is not likely to fill up entirely with houses as. the city in- 
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creases in size; and thus excellent ventilation is secured for all 
time. 

There are several highly important elements which should be 
paramount in the administration of the affairs of such an institu- 
tion in order to insure its highest success and most healthy growth 
and usefulness. Chief among these is the matter of choice of the 
persons selected to constitute the staff of such a zodlogical gar- 
den as we have in mind. Next are the methods of confining and 
exhibiting the collection of animals of the place; the regulations 
controlling its sanitation and keeping; and provision of those 
steps which lead to the public and special workers deriving the 
greatest amount of benefit from it, in a purely educational point 
of view, incorporating here the subservience of Science in her 
diverse ends and means. 

In the spring of this year. (1888), the Zodlogical Society of 
London, in addition to its regular staff of officers, employed the 
following persons: one superintendent, one assistant superintend- 
ent, one head keeper, six keepers (first class), ten keepers (second 
class), eight keepers (third class), three money-takers, one store- 
keeper, one cook, one office-clerk, one prosector’s assistant, one head 
gardener, nineteen helpers in the menagerie, ten garden laborers, 
seven artisans, two painters, six laborers, one butcher, two fire- 
men, two night watchmen, and one time-keeper—making a whole 
force of about eighty-five people, the duties of whom are suffi- 
ciently suggested by their designations. It is hardly necessary to 
say that the gentlemen composing the staff of officers should be 
selected not only for their executive ability in the departments 
they severally fill, but likewise for their distinction in some 
branch of zodlogical science, and more especially vertebrate zo- 
ology. Of that part of the staff which has just been enumerated 
above, especial regard should be paid to the selection of the keep- 
ers, who should be men fond of animals and their care, gentle 
and patient, and otherwise particularly fitted for their employ- 
ment. 

A great deal depends upon the various methods adopted of ex- 
hibiting the different‘ mammals, birds, and reptiles in the collec- 
tion, not only so far as the comfort of these is concerned, but 
the amount of instruction and benefit we derive from the several 
plans employed. For instance, it would hardly be considered 
advisable to keep specimens of the Rocky Mountain goat (Ma- 
zama) within an inclosure wherein the ground was a dead 
level, and specimens of the prong-horn antelope (Antilocapra) in 
another inclosure wherein a rocky hillock of some considerable 
dimensions might exist: for, in the first instance, the animal would 
not only be unhappy in his quarters, but would be made incapable 
of exhibiting a number of his natural traits ; while a mass of rocks 
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in the antelope inclosure would be a waste of material, and take 
up room that the animals might otherwise enjoy. 

Prof. Flower, the President of the London Zoélogical Society, 
in his address on the 16th of June, 1887, to the general meet- 
ing, made some excellent remarks upon this point when he said 
that “the old idea of keeping animals in small, cramped cages 
and dens, inherited from the Tower and traveling wild-beast shows, 
still lingers in many places. We have a responsibility to our cap- 
tive animals, brought from their native wilds to minister to our 
pleasure and instruction, beyond that of merely supplying them 
with food and shelter. The more their comfort can be studied, 
and roomier their place of captivity, the more they are sur- 
rounded by conditions reproducing those of their native haunts, 
the happier they will be, and the more enjoyment and instruction 
we shall obtain when looking at them.” Then continuing, and 
referring to the London gardens, he said: “ Many of our newest 
improvements are markedly in this direction. I may especially 
mention the new inclosure for wild sheep near the lion-house in 
the South Garden, with its picturesque rock-work and fall of 
water, and the large aviary for herons and similar birds just com- 
pleted on what used to be called the Water-Fowls’ Lawn.” 

The writer is convinced of the truth of these words, from his 
own studies of zodlogical gardens in this country and abroad. 

Again, to show the bad effects of the overcrowding of animals, 
Prof. Flower further observed, still confining himself to the Lon- 
don gardens: “ The primary habitation of the lions and other large 
feline animals was the building on the north side of the tunnel, 
which many of us may remember as a reptile-house, and which has 
been lately restored as a dwelling-place for the smaller carnivora. 
The council reports of the period frequently speak of the bad 
accommodation it afforded to the inmates, the consequent injury 
to their health, and the disagreeable effects on visitors from the 
closeness of the atmosphere. In September, 1843, the terrace, 
with its double row of cages beneath, was completed; and the 
report of the following spring, speaking of this as ‘one of the 
most important works ever undertaken at the gardens,’ congratu- 
lates the society upon the fact that the anticipations of the 
increased health of this interesting portion of the collection, 
resulting from a free exposure to the external air and total 
absence of artificial heat, had been fully realized. The effects of 
more air and greater exercise were indeed said to have become 
visible almost immediately. Animals which were emaciated and 
sickly before their removal became plump and sleek in a fort- 
night after, and the appetites of all were so materially increased 
that they began to kill and eat each other. This, however, 
led to an immediate increase in their allowance of food, since 
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which time, it is stated, no further accidents of the kind have 
occurred,” 

Very often, when birds are kept in cramped quarters, they can 
not be induced to show off any of their peculiar habits, much less 
take to breeding. This was well seen in the case of the herons a 
year or so ago in the London gardens; for, as soon as these birds 
were transferred from their limited confines to the large new 
aviary constructed for them, and inclosing natural waters, trees, 
and shrubs, they resumed at once some of their more natural 
habits, while the ibises built in the trees and reared their young. 
Some mammals and birds bear confinement in narrow habitations 
better than others; and one can easily imagine that a sloth would 
tolerate a curtailment of his liberties far better than many species 
of monkeys would do, or some varieties of parrots than the free- 
dom-loving sea-fowl. 

At the Bishop’s Gardens in Havana, Cuba, I remember very 
well a large aviary, in which were confined a considerable num- 
ber of wild ducks, sea-gulls, and similar birds, and it was a delight 
to watch them, as they appeared to be fully as contented as in 
their native wilds, and would sport in the inclosed sheet of water, 
or preen themselves on the rocks, all day long. Then, some creat- 
ures bear being continually looked at better than others, while 
some have such highly nervous organizations that they should be 
placed only in the more secluded nooks of the garden, and even 
then have the means of withdrawing from the public gaze for at 
least a time. As owls never outgrow their fondness for a hollow 
stump, bears their climbing-poles, parrots their swing-boughs, 
and musk-rats their marsh-ways, we should make every endeavor 
to bring all our ingenuity to our aid in imitating as closely as 
possible in the gardens their natural conditions. The writer has 
during his lifetime kept a great many animals in confinement, of 
all manner of varieties, from a pocket gopher to an eagle, and 
from a ring-tailed howler-monkey to a turkey-buzzard, and has 
learned that, notwithstanding the creature may be abundantly 
supplied with his proper food, you can kill a star-nosed mole if 
you do not give him the opportunity to burrow in moist, wet 
ground ; or render a porcupine utterly miserable if you do not 
serve him with the stump of an old tree, some ten feet above the 
ground, to stretch himself out upon. 

Experience has taught us that the best way of exhibiting al- 
most all kinds of reptiles, from the largest varieties of snakes and 
pythons down to the most diminutive species of lizards and hylas, 
is in that style of cage wherein the front and sides are formed of 
large single panes of clear glass. This allows an excellent view 
of the inmates, and full opportunity to watch and study their 
habits. On the other hand, the alligators, as representatives of 














788 THE POPULAR SCIENCE MONTHLY. 


this class, do best in a sluggish pool, with marshy banks, and with 
flat, mossy rocks and logs to bask themselves upon. Out at 
West End, in New Orleans, there is a small place of this kind, 
and the several large alligators I saw in it seemed to be as well 
contented as though they were enjoying the peculiar advantages 
of their native bayous; and, as common as these great reptiles 
are in Louisiana, those at West End always seemed to have more 
or fewer people intently watching them; and sometimes, even in 
the broiling noonday sun, one might see one of the oldest and 
most aristocratic residents of Royal Street stop there for a pass- 
ing moment, just to “take a glance at the ’gators.” 

Throughout the garden the names of all the animals should 
be made known to the visitors by the managers seeing to it that 
the cages or other receptacles confining them are properly though 
not too conspicuously labeled. An excellent form of label is a 
small, water-tight, cast-iron, and painted one, with a glass-slide 
front. In this the white paper slip may be kept, upon which in 
plain black letters is printed the name of the animal—that is, its 
most common name—with its accepted technical name; and a 
brief statement giving sex and normal geographical range in 
nature. 

However amusing it may be, it also has its other aspects, to 
see a party of some ten or a dozen people standing before a large 
tank-cage containing a pair of fur-seals, and, from the absence of 
a label, not a soul able to divine the name of the creatures con- 
tained in it; and perhaps, too, one or more ladies in the group 
with a seal sack on. 

In a country like the United States, where a number of its 
finest mammals and some birds are rapidly becoming extinct, it 
devolves as a solemn duty upon the management of a zodlogical 
garden to secure a goodly representation of these for permanent 
preservation. Among the mammals which now need such action 
none is better known than the buffalo, though the Rocky Mount- 
ain goat (Mazama), the beaver, and several species of deer stand 
in the same case; indeed, I presume the day will come to this 
country when all of our larger mammals will cease to exist ina 
state of nature, and we shall have to depend upon our gardens and 
parks for examples of them. Of the birds, our Carolina parrot 
and roseate spoonbill are conspicuous examples, and it can be 
only a few years at most when both species will be extinct in this 
country. 

Animals in a zodlogical garden should be grouped, so far as 
circumstances will admit, into their natural orders of the class to 
which they belong. For instance, all the dogs, wolves, and foxes, 
and their nearest allies, should be made to inhabit a den or dens 
in the same part of the garden, and in all cases special means 
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should be adopted to point out the animals belonging to the coun- 
try in which the garden is maintained. The system of labeling 
will do much toward this if carried out as suggested on a pre- 
vious page; and if keepers and others are intelligent and oblig- 
ing, as they surely should be, they can accomplish a great deal in 
a few words to groups of inquiring visitors. 

Many questions touching upon special details in administra- 
tion—as the best means to be adopted to secure desirable acquisi- 
tions to the garden, to the methods of exchange, of contracts for 
food, and similar matters, and whether or not it is desirable to 
make a small charge to visitors as an entrance-fee—hardly fall 
within the scope of the present article to discuss, 

Modern architecture and artisanship, and present-day knowl- 
edge of sanitary engineering and sanitation, with our ever-in- 
creasing literature upon the diseases and their treatment in the 
lower animals, all leave but little to be desired for a superintend- 
ent of a zodlogical garden to draw upon for the application of 
their principles to the institution under his charge. If means be 
ample, there is not the shadow of excuse why such a place may 
not be made as inviting as the “ gardens of the gods,” and clean- 
liness and purity completely carried out. 

One main building always constitutes an inseparable part of a 
model zodlogical garden, and it is devoted to the offices and study- 
rooms of the staff, to the lecture-room, to the reading-room and 
library, to the photographic gallery, to the laboratories and store- 
rooms, and, finally, to a few spare rooms for special purposes. 

The lecture-room should be properly fitted up, and made to 
accommodate a large audience. Here, at certain seasons, a course 
of free lectures should be delivered on some branch of zodlogy or 
zodtomy, either by some resident member of the staff, or by spe- 
cialists. 

No well-appointed zodlogical building in connection with a 
garden would be complete without its reading-room and library. 
In the latter should be found, in time, all the standard works that 
have appeared upon the various branches of natural science, and 
more particularly upon vertebrate zodlogy and morphology, in- 
cluding, of course, such subjects as classification and geographi- 
cal distribution of animals, and the reports of other zodlogical 
gardens and societies. On the reading-tables should appear the 
various authoritative zodlogical periodicals of the day, and bound 
volumes of the same should be upon the library shelves. It is an 
excellent idea to have the walls of such a room as this hung with 
strong relief maps of the various parts of the world, upon which 
are portrayed by clear defining lines the several regions as they 
are described by zodgraphers, showing the natural geographical 
distribution of animals, Within these areas there might be 
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printed the names of the best-known representatives of the verte- 
brate kingdom that distinguish them. Such a series of maps or 
charts would be highly instructive to the visitor, useful at times 
in the lecture-room, and always a convenience to others. 

Few departments will be more important than the photo- 
graphic gallery, and it should be under the charge of a thor- 
oughly competent photographer, who should also combine in his 
knowledge a familiarity with the habits of animals, and what is 
required of him through his art. He can be kept constantly at 
work photographing the rarer animals. Efforts should be con- 
stantly made to catch them in the act of any of their peculiar 
habits ; pictures should be made of their young at all stages, the 
appearance of the dams at the various periods of gestation, the 
nesting of the various species of birds, and so on indefinitely. 
Further, he should be enabled to take photographs of special dis- 
sections of the prosector, and of casts and skeletons, and similar 
work. A full series of these photographs should be bound and 
kept on file in the collections of the establishment, as they will be 
of the very highest importance to the scientific taxidermist, artist, 
engraver, zodlogist, and others. 

From one cause or another, a certain proportion of the animals 
die every year; and in the year 1887, in the London Gardens, for 
example, there were added twenty-five hundred and twenty-five 
animals of the three classes of vertebrates—quadrupeds, birds, and 
reptiles; and during the same year nine hundred and twenty-five 
died. Now, these dead animals are in the majority of cases of 
inestimable value, and no such material should ever be allowed 
to go to waste. It should come immediately under the charge of 
the prosector, so he may promptly direct what use is to be made 
of it. As a rule, it is not desirable for the garden to accumulate 
an anatomical collection, though it is highly useful for the pro- 
sector to have on hand preparations of certain forms; but, in the 
main, large skeletons or bodies of animals should be turned over 
to the city museums. In the case of duplicates, or where animals 
have died and their anatomical structure has been previously 
described, they may sometimes be sold or exchanged for living 
animals, or otherwise disposed of. Often small species can be at 
once consigned to alcohol, for the future use of the prosectorial 
department. Rare forms that are but slightly known morpho- 
logically should be thoroughly described and figured, either by 
the prosector or by special workers to whom such material may 
be sent for the purpose. These descriptions and figures should 
constitute the main feature of the published reports of the gar- 
den, and they should be got out in a style as handsome as printer 
and engraver can make them, and bound in a manner compatible 
with their importance and value. They will not make up, how- 
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ever, the entire quarterly report, as in it also will appear the en- 
gravings and descriptions of hitherto unfigured animals, and a 
general account of the quarterly proceedings of the entire estab- 
lishment, and other matters of interest. 

Thus it will be seen that the prosectorial department is one 
of the most important connected with the institution, and in due 
time will contribute to the common stock of scientific knowledge 
a mass of information of a peculiarly valuable character, and of 
a kind, as a rule, not easily obtainable in any other way. 

Taken, then, in its entirety, a zodlogical garden, such as I 
have attempted to outline in this paper, has within its means to 
powerfully aid, encourage, and stimulate human progress, educa- 
tion, and science in an infinite variety of ways; and such an insti- 
tution stands among the very best of investments to be made 
either on the part of State or city. Here are library, lecture, art, 
design, and interest for the multitude, and yet how rarely does it 
occur to the mind of the philanthropist to make an endowment 
in such a direction! Moneys diverted into such channels not 
only are given to the cause of education and learning and art, 
but to the embellishment of the city where the garden is founded, 
to the interest of its people, and the perpetuation of the name of 
the donor. Zodlogical gardens, again, even exert a far more pow- 
erful influence toward luring those of certain classes and con- 
ditions away from the vices of a city than does the museum or the 
library ; while, with others, it leads to a greater interest and appre- 
ciation of the other establishments and their advantages. 

With respect to a nation as a whole that has arrived at a cer- 
tain height of civilization, and can boast of a well-filled treasury, 
it almost, if not quite, becomes her bounden duty to her people, 
and to the common good, to endow such an institution at her 
national capital, in connection with other scientific departments, 
of which she is the supporter in chief. And it should be the 
pride of every intelligent citizen of such a nation to see to it, as 
far as he is individually able, that the capital of his country is 
not backward in such matters, especially when he comes to look 
about him and sees that the most distinguished and influential 
nations of the earth are characterized by possessing just such 
institutions at the seat of their national governments. 








Tae International Geological Congress map of northern Germany, which is 
in proof, is to be printed in twenty-four different tints for the sedimentary forma- 
tions, three for the archwan, and nine for the eruptive rocks, and will consist of 
forty-nine sheets. One color is taken for each group—Cretaceous, green ; Juras- 
sic, blue, etc. The subdivisions are shown by various modifications of these colors. 
As a rule, the lower subdivisions are shown by the darker tints. 
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THE DERIVATIVE ORIGIN OF THE HUMAN MIND.* 
By G. J. ROMANES, F. RB. 8. 


F it is true that “the proper study of mankind is man,” as- 
suredly the study of nature has never before reached a terri- 
tory of thought so important in all its aspects as that which in 
our own generation it is for the first time approaching. After 
centuries of intellectual conquest in all regions of the phenomenal 
universe, man has at last begun to find that he may apply in a 
new and most unexpected manner the adage of antiquity—Know 
thyself. For he has begun to perceive a strong probability, if not 
an actual certainty, that his own living nature is identical in kind 
with the nature of all other life, and that even the most amazing 
side of this his own nature—nay, the most amazing of all things 
within the reach of his knowledge—the human mind itself, is but 
the topmost inflorescence of one mighty growth, whose roots and 
stem and many branches are sunk in the abyss of planetary time. 
Therefore, with Prof. Huxley we may say: “The importance of 
Such an inquiry is indeed intuitively manifest. Brought face to 
face with these blurred copies of himself; the least thoughtful of 
men is conscious of a certain shock, due perhaps not so much to 
disgust at the aspect of what looks like an insulting caricature, as 
to the awaking of a sudden and profound mistrust of time-honored 
theories and strongly rooted prejudices regarding his own position 
in nature, and his relations to the wider world of life; while that 
which remains a dim suspicion for the unthinking, becomes a vast 
argument, fraught with the deepest consequences, for all who are 
acquainted with the recent progress of anatomical and physio- 

logical sciences.” + 
The problem, then, which in this generation has for the first 
time been presented to human thought, is the problem of how this 
thought itself has come to be. A question of the deepest impor- 
tance to every system of philosophy has been raised by the study 
of biology ; and it is the question whether the mind of man is 
essentially the same as thé mind of the lower animals, or, having 
had, either wholly or in part, some other mode of origin, is essen- 
tially distinct—differing not only in degree but in kind from all 
other types of psychical being. And forasmuch as upon this great 
and deeply interesting question opinions are still much divided— 
even among those most eminent in the walks of science who agree 
in accepting the principles of evolution as applied to explain the 
mental constitution of the lower animals—it is evident that the » 
* From “ Mental Evolution in Man.” By George John Romanes, LL. D., F.R.S. New 


York: D. Appleton & Co., 1889. 
¢ “ Man’s Place in Nature,” p. 59. 
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question is neither a superficial nor an easy one. I shall, however, 
endeavor to examine it with as little obscurity as possible, and 
also, I need hardly say, with all the impartiality of which I am 
capable.* 

It will be remembered that in the introductory chapter of my 
previous work + I have already briefly sketched the manner in 
which I propose to treat this question. Here, therefore, it is 
sufficient to remark that I began by assuming the truth of the 
general theory of descent so far as the animal kingdom is con- 
cerned, both with respect to bodily and to mental /organization ; 
but in doing this I expressly excluded the mental organization of 
man, as being a department of comparative psychology with refer- 
ence to which I did not feel entitled to assume the principles of 
evolution. The reason why I made this special exception, I suffi- 
ciently explained; and I shall therefore now proceed, without 
further introduction, to a full consideration of the problem that 
is before us. 

First, let us consider the question on purely a priori grounds, 
In accordance with our original hypothesis—upon which all nat- 
uralists of any standing are nowadays agreed—the process of 
organic and of mental evolution has been continuous throughout 
the whole region of life and of mind, with the one exception of 
the mind of man. On grounds of analogy, therefore, we should 
deem it antecedently improbable that the process of evolution, 
elsewhere so uniform and ubiquitous, should have been inter- 
rupted at its terminal phase. And looking to the very large 
extent of this analogy, the antecedent presumption which it raises 
is so considerable, that in my opinion it could only be counter- 
balanced by some very cogent and unmistakable facts, showing a 
difference between animal and human psychology so distinctive 
as to render it in the nature of the case virtually impossible that 
the one could ever have graduated into the other. This I posit as 
the first consideration. 

Next, still restricting ourselves to an a priori view, it is unques- 
tionable that human psychology, in the case of every individual 
human being, presents to actual observation a process of gradual 
development, or evolution, extending from infancy to manhood ; 
and that in this process, which begins at a zero level of mental 

* It is perhaps desirable to explain from the first that by the words “difference of 
kind,” as used in the above paragraph and elsewhere throughout this treatise, I mean differ- 
ence of origin. This is the only real distinction that can be drawn between the terms “ dif- 
ference of kind” and “ difference of degree” ; and I should scarcely have deemed it worth 
while to give the definition, had it not been for the confused manner in which the terms 
are used by some writers—e. g., Prof. Sayce, who says, while speaking of the development 
of languages from a common source, “ differences of degree become in time differences of 


kind” (“ Introduction to the Science of Language,” ii, 309). 
+ “Mental Evolution in Animals.” 
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life and may culminate in genius, there is nowhere and never 
observable a sudden leap of progress, such as the passage from 
one order of psychical being to another might reasonably be ex- 
pected to show. Therefore, it is a matter of observable fact that, 
whether or not human intelligence differs from animal in kind, it 
certainly does admit of gradual development from a zero level. 
This I posit as the second consideration. 

Again, so long as it is passing through the lower phases of its 
development, the human mind assuredly ascends through a scale 
of mental faculties which are parallel with those that are perma- 
nently presented by the psychological species of the animal king- 
dom. A glance at the accompanying diagram will serve to show 
in how strikingly quantitative, as well as qualitative, a manner the 
development of an individual human mind follows the order of 
mental evolution in the animal kingdom. And when we remember 
that, at all events up to the level where this parallel ends, the 
diagram is not an expression of any psychological theory, but of 
well-observed and undeniable psychological fact, I think every 
reasonable man must allow that, whatever the explanation of this 
remarkable coincidence may be, it certainly must admit of some 
explanation—i. e., can not be ascribed to mere chance. But, if so, 
the only explanation available is that which is furnished by the 
theory of descent. These facts, which I present as a third consid- 
eration, tend still further—and, I think, most strongly—to increase 
the force of antecedent presumption against any hypothesis which 
supposes that the process of evolution can have been discontinuous 
in the region of mind. 

Lastly, it is likewise a matter of observation, as I shall fully 
show in the next installment of this work, that in the history of our 
race—as recorded in documents, traditions, antiquarian remains, 
and flint implements—the intelligence of the race has been sub- 
ject to a steady process of gradual development. The force of this 
consideration lies in its proving that, if the process of mental evo- | 
lution was suspended between the anthropoid apes and primitive 
man, it was again resumed with primitive man, and has since con- 
tinued as uninterruptedly in the human species as it previously 
did in the animal species. Now, upon the face of these facts, or 
from a merely antecedent point of view, such appears to me, to say 
the least, a highly improbable supposition. At all events, it cer- 
tainly is not the kind of supposition which men of science are 
disposed to regard with favor elsewhere; for a long and arduous 
experience has taught us that the most paying kind of supposition 
which we can bring with us into our study of nature, is that which 
recognizes in nature the principle of continuity. 

Taking, then, these several a priori considerations together, 
they must, in my opinion, be fairly held to make out a very strong 
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prima facie case in favor of the view that there has been no inter- 
ruption of the developmental process in the course of psychologi- 
cal history; but that the mind of man, like the mind of animals— 
and, indeed, like everything else in the domain of living nature— 
has been evolved. For these considerations show, not only that 
on analogical-grounds any such interruption must be held as in 
itself improbable; but also that there is nothing in the constitu- 
tion of the human mind incompatible with the supposition of its 
having been slowly evolved, seeing that not only in the case of 
every individual life, but also during the whole history of our 
species, the human mind actually does undergo, and has under- 
gone, the process in question. 

In order to overturn so immense a presumption as is thus 
erected on a priori grounds, the psychologist must fairly be 
called upon to supply some very powerful considerations of an 
a posteriori kind, tending to show that there is something in the 
constitution of the human mind which renders it virtually impos- 
sible—or at all events exceedingly difficult to imagine—that it 
can have proceeded by way of genetic descent from mind of lower 
orders. I shall therefore proceed to consider, as carefully and as 
impartially as I can, the arguments which have been adduced in 
support of this thesis. 

In the introductory chapter of my previous work * I observed 
that- the question whether or not human intelligence has been 
evolved from animal intelligence can only be dealt with scientifi- 
cally by comparing the one with the other, in order to ascertain 
the points wherein they agree and the points wherein they differ. 
I shall, therefore, here begin by briefly stating the points of agree- 
ment, and then proceed more carefully to consider all the more 
important views which have hitherto been propounded concern- 
ing the points of difference. 

If we have regard to emotions as these occur in the brute, we 
can not fail to be struck by the broad fact that the area of psy- 
chology which they cover is so nearly coextensive with that 
which is covered by the emotional faculties of man: In my pre- 
vious works I have given what I consider unquestionable evidence 
of all the following emotions, which I here name in the order of 
their appearance through the psychological scale—fear, surprise, 
affection, pugnacity, curiosity, jealousy, anger, play, sympathy, 
emulation, pride, resentment, emotion of the beautiful, grief, hate, 
cruelty, benevolence, revenge, rage, shame, regret, deceitfulness, 
emotion of the ludicrous.t 

Now, this list exhausts all the human emotions, with the excep- 
tion of those which refer to religion, moral sense, and perception 


* “Mental Evolution in Animals.” 
+ See “ Mental Evolution in Animals,” chapter on the Emotions. 
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of the sublime. Therefore I think we are fully entitled to con- 
clude that, so far as emotions are concerned, it can not be said 
that the facts of animal psychology raise any difficulties against 
the theory of descent. On the contrary, the emotional life of ani- 
mals is so strikingly similar to the emotional life of man—and 
especially of young children—that I think the similarity ought 
fairly to be taken as direct evidence of a genetic continuity be- 
tween them. 

And so it is with regard to instinct. Understanding this term 
in the sense previously defined,* it is unquestionably true that in 
man—especially during the periods of infancy and youth—sundry 
well-marked instincts are presented, which have reference chiefly 
to nutrition, self-preservation, reproduction, and the rearing of 
progeny. No one has ventured to dispute that all these instincts 
are identical with those which we observe in the lower animals; 
nor, on the other hand, has any one ventured to suggest that there 
is any instinct which can be said to be peculiar to man, unless the 
moral and religious sentiments are taken to be of the nature of 
instincts. And although it is true that instinct plays a larger 
part in the psychology of many animals than it does in the psy- 
chology of man, this fact is plainly of no importance in the pres- 
ent connection, where we are concerned only with identity of 
principle. If any one were childish enough to argue that the 
mind of a man differs in kind from that of a brute because it 
does not display any particular instinct—such, for example, as 
the spinning of webs, the building of nests, or the incubation 
of eggs—the answer of course would be that, by parity of reason- 
ing, the mind of a spider must be held to differ in kind from that 
of a bird. So far, then, as instincts and emotions are concerned, 
the parallel before us is much too close to admit of any argument 
on the opposite side. 

With regard to volition more will be said in a future install- 
ment of this work. Here, therefore, it is enough to say, in general 
terms, that no one has seriously questioned the identity of kind 
between the animal and the human will, up to the point at which 
so-called freedom is supposed by some dissentients to supervene 
and characterize the latter. Now, of course, if the human will 
differs from the animal will in any important feature or attribute 
such as this, the fact must be duly taken into account during the 
course of our subsequent analysis. At present, however, we are 
only engaged upon a preliminary sketch of the points of resem- 


* “Mental Evolution in Animals,” p. 159. “The term is a generic one, comprising all 
the faculties of mind which are concerned in conscious and adaptive action, antecedent to 
individual experierce, without necessary knowledge of the relation between means employed 
” and ends attained, but similarly performed under similar and frequently recurring circum- 
stances by all individuals of the same species.” 
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Affection. a 

, Play. 
Parental affection, Social feelings, Sexual selection, Pugnacity, Industry, Curiosity. 
Sexual emotions without sexual 


Fear. 
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INTELLECTUAL DevELoPmenr. 
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Use of tools. 
Understanding of mechanisms. 
Recognition of Pictures, Understanding of words, 
Communication of ideas. 
Recognition of persons. 
Reason. 
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Recognition of offspring, Secondary instincts. 
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blance between animal and human psychology. So far, therefore, 
as we are now concerned with the will, we have only to note that 
up to the point where the volitions of a man begin to surpass those 
of a brute in respect of complexity, refinement, and foresight, no 
one disputes identity of kind. 

Lastly, the same remark applies to the faculties of intellect.* 
Enormous as the difference undoubtedly is between these faculties 
in the two cases, the difference is conceded not to be one of kind 
ab initio. On the contrary, it is conceded that up to a certain 
point—namely, as far as the highest degree of intelligence to which 
an animal attains—there is not merely a similarity of kind but an 
identity of correspondence. In other words, the parallel between 
animal and human intelligence which is presented in the diagram 
is not disputed. The question, therefore, only arises with reference 
to those superadded faculties which are represented above the 
level marked twenty-eight, where the upward growth of animal 
intelligence ends, and the growth of distinctively human intelli- 
gence begins. But even at level twenty-eight the human mind is 
already in possession of many of its most useful faculties, and 
these it does not afterward shed, but carries them upward with it 
in the course of its further development—as we well know by ob- 
serving the psychogenesis of every child. Now, it belongs to the 
very essence of evolution, considered as a process, that when one 
order of existence passes on to higher grades of excellence, it does 
so upon the foundation already laid by the previous course of its 
progress ; so that when compared with any allied order of exist- 
ence which has not been carried so far in this upward course, a 
more or less close parallel admits of being traced between the 
two, up to the point at which the one begins to distance the other, 
where all further comparison admittedly ends. Therefore, upon 
the face of them, the facts of comparative psychology now before 
us are, to say the least, strongly suggestive of the superadded 
powers of the human intellect having been due to a process of 
evolution. 

Lest it should be thought that in this preliminary sketch of 
the resemblances between human and brute psychology I have 
been endeavoring to draw the lines with a biased hand, I will here 
quote a short passage to show that I have not misrepresented the 
extent to which agreement prevails among adherents of otherwise 


* Of course, my opponents will not allow that this word can be properly applied to the 
psychology of any brute. But I am not now using it in a question-bezging sense: I am 
using it only to avoid the otherwise necessary expedient of coining a new term. Whatever 
view we may take as to the relations between human and animal psycholozy, we must in 
some way distinguish between the different ingredients of each, and so between the instinct, 
the emotion, and the intelligence of an animal. (See “Mental Evolution in Animals,” p. 
335 ef seq.) 
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opposite opinions. And for this purpose I select as spokesman a 
distinguished naturalist, who is also an able psychologist, and to 
whom, therefore, I shall afterward have occasion frequently to 
refer, as on both these accounts the most competent as well as the 
most representative of my opponents. In his presidential address 
before the Biological Section of the British Association in 1879, 
Mr. Mivart is reported to have said : 

“T have no wish to ignore the marvelous powers of animals, or 
the resemblance of their actions to those of man. No one can rea- 
sonably deny that many of them have feelings, emotions, and 
sense-perceptions similar to our own; that they exercise volun- 
tary motion, and perform actions grouped in complex ways for 
definite ends; that they to a certain extent learn by experience, 
and combine perceptions and reminiscences so as to draw practical 
inferences, directly apprehending objects standing in different re- 
lations one to another, so that, in a sense, they may be said to 
apprehend relations. They will show hesitation, ending appar- 
ently, after a conflict of desires, with what looks like choice or 
volition ; and such animals as the dog will not only exhibit the 
most marvelous fidelity and affection, but will also manifest evi- 
dent signs of shame, which may seem the outcome of incipient 
moral perceptions. It is no great wonder, then, that so many per- 
sons, little given to patient and careful introspection, should fail 
to perceive any radical distinction between a nature thus gifted 
and the intellectual nature of man.” 
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SCIENCE AND “CHRISTIAN SCIENCE.” 
By FREDERIK A. FERNALD. 


—— doctrine known as Christian Science has gained so large 

a number of followers, it promises the freedom from disease 
which so many afflicted persons are longing for, it appeals to the 
religious sentiments, which are so powerful to sway the mass of 
mankind, and also claims a basis in science from which the world 
is constantly expecting fresh surprises, that it has aroused the 
interest of thousands who are trying to decide whether it isa 
revelation of truth or a contagious delusion. 

Christian Science was “discovered” by Mrs. Mary B. Eddy, 
then of Lynn, Mass., in 1866. The leading features of her doctrine 
are that “everything is Mind,” that there is but one Mind, which 
is God, and that “man is the idea of God.” Our bodies, and the 
things around us, houses and furniture, trees, rocks, and earth— 
all things composed of matter—do not really exist, but are only 
the ideas of mind, something like the things of adream. Matter, 
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being unreal, can not feel or know anything, and hence can not 
be sick; and mind, being divine, is perfect, and hence can not be 
sick either. Therefore, there can be no sickness in anything, and 
what we call sickness is only a belief—not a belief of the one 
Divine Mind, but a belief of what she calls “ mortal mind,” which 
is itself unreal. Hence, when the belief is destroyed, the disease 
is destroyed also. She deems this theory fully verified, because, 
proceeding in accordance with it, she states that she has “ pre- 
vented disease, preserved and restored health, healed chronic as 
well as acute ailments in their severest forms, elongated shortened 
limbs, relaxed rigid muscles, restored decaying bones to healthy 
conditions, brought back the lost substance of the lungs, and 
caused them to resume their proper functions.” She asserts that 
sin is an error of similar nature with disease, and yields to similar 
treatment. “Healing the sick and reforming the sinner are one 
and the same thing in Christian Science.” Death also is all a mis- 
take. The doctrine is set forth very fully in Mrs. Eddy’s book, 
“Science and Health,” of which over thirty thousand copies have 
been sold. Many other books and pamphlets have been published 
by the Christian Scientists, and they issue a number of periodi- 
cals, the chief of which are: “The Christian Science Journal” 
and “The Mental Healing Monthly,” in Boston; “The Interna- 
tional Magazine of Christian Science,” in New York; and “ The 
Mental Science Magazine” and “The Christian Metaphysician,” 
in Chicago. In each of these cities there are several “schools,” 
“institutes,” and “universities” for the teaching of “Christian 
Science,” or “metaphysical healing,” or the “science of spirit,” 
or “Christian pneumatopathy,” or essentially the same thing by 
some other name; and there are one or more such institutions in 
a number of other cities. 

The two parts of the name “Christian Science” indicate that 
the doctrine has a mixed character. As to the genuineness of its 
Christianity, the doctors of divinity are best qualified to judge; 
the religious side of the subject lies outside the domain of sci- 
ence, and will not be treated here. I will only say that the garb 
of religion has often been a convenient cloak for fraud and delu- 
sion, But Mrs. Eddy calls her system of healing a science. If 
it really has the character of a science, it will endure all the 
tests that a genuine science will endure. If Christian Science is 
true, not only should cures always result when its precepts are 
followed, but, when a part of the theory is disregarded, failure 
should be sure to result. Any mental healer who tried to cure 
disease without denying that disease exists, or without denying 
that matter exists, or without asserting that all mind is one, 
should meet with discomfiture and defeat. In the case of a 
genuine scientific doctrine, such as the law of gravitation, any 
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operation like the erection of a tower or the calculation of the 
path of a cannon-ball will result in success or failure accord- 
ing as it is or is not performed in complete agreement with 
this law. 

Now, the Christian Scientists are continually making failures. 
Patients whom they have treated for a long time still have poor 
health. The healers plead that these patients have been helped 
some, but the gain is doubtful; and, besides, their theory does not 
leave room for any partial successes. “The rule, and its perfect- 
ness in my system, never vary,” says Mrs. Eddy. There are other 
patients who might have been numbered among the successes of 
Christian Science if they had not unfortunately died under the 
treatment. Such instances furnish frequent items for the news- 
papers. “The Medical and Surgical Reporter” gives this case: 
The wife of a physician in Cincinnati had a cancer. The growth 
was removed, but after some months the disease reappeared, and 
everything that the best medical skill of the country could do for 
the patient proved in vain. She was urged to try the faith-cure, 
but her husband naturally refused to allow this. When, how- 
ever, it began to be whispered about that, because she was married 
to a physician, she must die for want of freedom to avail herself 
of all methods of cure, he could resist no longer. Under his pro- 
test she went to the faith-healers, and every day they told her 
that she was getting better, while she was really growing worse, 
and soon died. 

“The New York Herald” prints the following: 

Chicago, Ill., February 21, 1888.—F. Benedict, late an employé at W. W. 
Kimball & Company’s piano ware-rooms, lies dead in the La Burnham flats, a 
victim to “ faith-healing,” and to-morrow Dr. C. R. Teed, the editor of the 
Christian Science organ, “The Guiding Star,” will be called upon to answer 
charges of criminal malpractice in connection with the case. 


From the “ Boston Herald” I learn that Mrs. Lottie A. James, 
of West Medford, Mass., died April 20, 1888, in childbirth, under 
the treatment of her mother, who was « Christian Scientist. The 
child also died. Her husband was absent. The mother was 
charged with manslaughter, but the grand jury failed to indict 
her. The following item appeared in the “ New York Trib- 
une”; 

Springfield, Mo., May 28th.—Mrs. John Truesdale last night drowned herself 
in areservoir. She had acted strangely for the last two or three weeks, owing to 
strict adherence to the teachings of a Christian Scientist, James Reed. He told 
Mrs. Truesdale that he could teach her the science of healing by prayer so that 
she could heal her husband, who is an engineer, but has been ill with consump- 
tion for several months. Grasping at anything that promised any hope for her 
husband, she visited Reed frequently, and the general opinion is that out of her 
experience grew the despair that caused her to kill herself. 
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Still another case was reported in “The New York Times”: 


Chicago, May 30th.—There is another unpleasant case for the faith-healers to 
explain. Mrs. Mary Reiter, a young woman, came to this city from Valparaiso, 
Ind., recently, suffering from pulmonary troubles, and put herself under the care 
of Mrs. J. C. Barker, a Christian Scientist, for treatment. She died last night, 
and the faith-healer being unable to give a death-certificate, the coroner to-day 
took up the case. 


Like Dr. Frog in the fable, these physicians also fail to cure 
themselves. Arlo Bates writes to the “ Providence Journal” that 
a prominent Boston dentist was called from his bed at two o’clock 
one morning to go to the relief of a lady who was suffering the 
agonies of toothache. He at first declined to go, but finally went, 
relieved her pain, and went again in the daytime to do something 
more to the teeth. He had not taken much notice of the name 
given him at his first visit, but on reaching the house the second 
time his eye fell on the door-plate, and he found that he had been 
called in such hot haste to relieve the pain of one who makes a 
handsome income by teaching that there is no such thing as pain. 
His patient was a shining light of Christian Science, but she 
could not cure her own toothache ! 

Mr. Charles M. Barrows mentions the following cases in his 
“Facts and Fictions of Mental Healing”: “ About three years 
ago a well-known citizen of Boston was thoroughly cured, to all 
appearance, of a distressing chronic malady, and embraced the 
doctrines advocated by his healer, a ‘Christian Scientist.’ He 
also became a very successful healer of others, and was so confi- 
dent in his own ability to resist disease that he frequently de- 
clared it was impossible for him ever to be sick. Yet within a 
twelvemonth this same man, who sincerely thought he had risen 
superior to all finite ills, was hurried to the grave by a hzemor- 
rhage of the lungs. During the past year four active mental 
healers have succumbed to the fell destroyer of mortal life; and 
only last summer one of the great lights of ‘ Christian Science’ 
was prostrated with nervous exhaustion and obliged to seek medi- 
cal aid.” 

Any theory of physics or chemistry which admitted of such 
utter failures as Christian Science suffers would be pronounced, 
even by its friends, unworthy the name of science. Mrs. Eddy 
does not take these failures as indications that her theory needs 
modifying, but throws the blame of them upon her luckless dis- 
ciples. She says to her pupils, “If you fail to succeed in any case, 
it is because you have not demonstrated the rule and proved the 
principle.” She and her theory remain infallible, but she has 
avoided inconvenient tests of her own powers of late years, and 
prints in her book this note: “ The authoress takes no patients, 
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and has no time for medical consultation.” As president of 
the “ Massachusetts Metaphysical College,” she doubtless feels 
that her time is more profitably used, and her luxurious home 
on Boston’s finest avenue testifies to the magnitude of the 
profits. 

If Mrs. Eddy can claim that failures are sufficient proof that 
the healer does not practice the right method, she must likewise 
accept success as sufficient proof that the healer does practice the 
right method. Now there are several different methods. Although 
she denounces as heresy any deviation from her doctrine, yet some 
of her former disciples, who do not hold that every person’s mind 
is a part of the Divine Being, have success in healing that will 
compare favorably with that of the faithful. Hence this part of 
Mrs. Eddy’s doctrine is of no consequence in healing. These 
heretics prefer to be called “mental healers.” Then there is the 
faith-cure, with its “Beth-shan,” in London, its conventions at 
Old Orchard, Maine, and its sanctuary in Jersey City. It has also 
been used somewhat in England by the Salvation Army. The 
theory of the faith-curers is simply an extension of the Chris- 
tian’s belief in the efficacy of prayer for the sick. They do not 
assert that matter is unreal, and that nothing exists but mind, 
yet they perform enough cures to show that this part also of 
Mrs. Eddy’s doctrine is of no consequence in the practice of 
healing. 

A variety of faith-healing has been practiced in the Roman 
Catholic Church for hundreds of years. There is plenty of testi- 
mony, as good as the Christian Scientists can furnish, that per- 
sons have been healed by the aid of the prayers of priests and 
bishops, by touching the bones or other relics of saints, or by 
bathing in the water of sacred springs. A noted locality for such 
cures at the present time is the grotto of Lourdes in France. The 
Mormons are not behind the Catholics or Protestants in making 
cures. One of the chief methods employed by their missionaries 
in gaining converts is to pray with the sick, who often recover 
and join the sect. The cures credited to the wonderful Dr. New- 
ton, who flourished twenty-five to thirty years ago, as well as 
those which gained Dr. Perkins’s “tractors” their fame at the 
close of the last century, must be counted as mental healing. 
Hence, there have been successful mind-curers before Mrs. Eddy, 
although their theories agreed in little or nothing with hers. In 
fact, from the teachings of one of the irregular healers who pre- 
ceded her, Mr. P. P. Quimby, Mrs. Eddy is charged with appro- 
priating everything of importance in her system. This charge 
she indignantly denies. 

Moreover, cures have been effected when healer and patient 

held a belief that was demonstrably false. Prince Radzivil, of 
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Lithuania, visiting Rome at the time of the Reformation, received 
from the pope a box of precious relics. After he reached home 
the relics were used by the monks for the cure of a demoniac, who 
had held out against every kind of exorcism. The success was 
instantaneous and complete. But the prince observed a knowing 
smile on the face of the young man who had been keeper of the 
relics, and upon inquiry learned to his disgust that the genuine 
relics had been lost on the journey, and their place had been sup- 
plied with bones of cats and dogs picked up by the road. This lot 
of rubbish it was that had performed the miracle. Any one who 
believed that the touch of Queen Victoria’s hand could cure him 
of scrofula (king’s evil) would be unanimously declared out of 
his mind; yet it was the general belief in England for seven hun- 
dred years, from the reign of Edward the Confessor to that of 
Queen Anne, that the touch of the royal hand could heal this dis- 
ease. Historians and physicians of the time testify to the usual 
success of the operation. Every one has read of the noisy antics 
employed by the medicine-men among the Indians, and by the 
fetich-doctors and voodoos among the negroes, for driving diseases 
out of their patients. Explorers and missionaries report that sur- 
prising cures often follow such treatment. No Christian Scientist 
would acknowledge fellowship with these ignorant impostors, and 
yet the voodoos cure disease without material means like the dis- 
ciples of Mrs. Eddy. 

I do not wish to be understood as giving full credit to all the 
reports of cures by any of these agencies. Doubtless in many in- 
stances the recovery is spontaneous; it is effected by the healing 
power of nature, and in spite of the treatment rather than by 
means of it. The patients would have got well as soon or sooner 
if nothing had been done for them. Moreover, in many cases 
reported by persons with little medical knowledge, the disease was 
not as serious, and hence the cure was not as wonderful, as is 
represented. Still, there remains enough evidence to show that in 
each one of the above ways real disease has been thrown off by 
aid of mental influence. 

Furthermore, disease has been cured, with no theory of treat- 
ment whatever, by an accidental impression made onthe mind. Mr. 
Barrows tells the following: The wife of a wealthy Pennsylvania 
farmer had been bedridden for many years, and unable to rise or 
walk without help. A Baptist minister visited the family, and 
the host showed him about his thrifty farm, in which he evidently 
took an honest pride. “Your farm seems to be one of the best in 
this section,” observed the guest. “ Yes, it is, sir,” answered the 
host, with a beaming face; “and, what is more, it’s all paid for.” 
Similar comments on the barns, stock, etc., brought forth assur- 
ances that they, too, were “all paid for.” Dinner-time came, and 
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the family, with their guest, gathered at the table. The invalid 
occupied a bedroom adjoining the dining-room, in order that 
when the family were at table she might hear their conversation 
through the open door. The clergyman was asked to say grace, 
and began thus: 

“O Lord, we thank thee for the abundance now spread before 
us; we thank thee that it is all paid for—” 

Here a sudden interruption came from the invalid in the next 
room, who, on hearing her husband’s pet phrase put into a prayer, 
burst into a fit of uncontrollable laughter. Entirely forgetting 
her condition, she sprang out of bed, and stood holding her sides 
and shaking all over with mirth when the family rushed in. 
That solemn joke cured her, leaving nothing to be paid for. The 
same author tells of a New Hampshire lady who was also cured 
after being bedridden for a long time. In pleasant weather her 
grown-up sons used to lift their mother tenderly into a carriage, 
and take her for a drive. It was their opinion, however, that her 
case demanded heroic treatment, and they resolved to make the 
experiment. Near the house a brook crossed the road, through 
which they often drove to let the horse drink, instead of crossing 
by the bridge. The ford was usually safe and easy; but one day 
the carriage was suddenly upset by some stones previously placed 
in the water by the boys, and the invalid was thrown into the 
middle of the stream, from which she must scramble out or 
drown. She fathomed the well-meant plot, and was very angry; 
but the remedy was effectual, and her lameness was cured on the 
spot. A lady in California, who had suffered much from neural- 
gia and become blind, on hearing an alarm of fire regained her 
sight. Accidental mental excitement caused by explosions at the 
cartridge-factory in Bridgeport, Conn., has cured many cases 
of intermittent fever. A physician, writing to the “ Medical 
News,” tells of a man being cured of a chronic rheumatism, and 
another of nervous exhaustion, by the earthquake-shock at 
Charleston. 

Hence we see that disease can be cured through the mind in a 
_ great variety of ways. The true science of mind-cure will ex- 
plain all of them, but Mrs. Eddy’s doctrine does not satisfy this 
condition. Moreover, hers is a complicated theory; and experi- 
ence has shown that in science, where the facts can be explained 
in a simpler way, a complicated theory is likely to be false. 
Furthermore, a theory which, like Mrs. Eddy’s, contradicts scien- 
tific laws that we see proved true every day of our lives, can not 
itself be true also. If her “Science” were to become established, all 
that we now know as science would have to be abandoned as incon- 
sistent with it. Not only would the science of physiology, which 
she directly attacks, be destroyed, but the sciences of physics, 
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chemistry, zodlogy, botany, astronomy, and geology would also be 
reduced to chaos, for these together with physiology are based 
on observation and induction, which Mrs. Eddy declares we can 
not trust. “Christian Science eschews what is termed natural 
science,” she says, and she condemns the use of observation 
when she asserts that “it is morally wrong to examine the body 
in order to ascertain if we are in health.” “ Putting on the full 
armor of physiology, and obeying to the letter the so-called laws 
of health (so the statistics show), have neither diminished sick- 
ness nor lengthened life”! On the other hand, she affirms that 
“science is the watchword of our day,” and calls attention to 
some of its benefits; in another place she indorses the results of 
astronomy. But that she is wofully ignorant of science is shown 
by such expressions as, “ The angle of incidence is the reverse of 
the angles in the objects reflected”; “The blind forces called at- 
traction, adhesion, and cohesion are not substances of matter” ; 
“We tread on forces. Withdraw them, and the universe would 
collapse.” 

The genuine science of mental therapeutics is a very simple 
one. It has been discovered by physicians here and there at vari- 
ous times, and, if not adequately developed, it at least does not 
contradict the principles on which all science is based. The 
theory is, that mental impressions, however produced, act through 
the nervous system upon the various organs of the body so as to 
stimulate or obstruct their functions as the case may be. Such 
mental action is a matter of common observation. Whenever the 
cheek flushes with embarrassment or pales with fear, mental influ- 
ence is producing its effect on the body. Great anxiety or grief 
causes loss of appetite, and may bring on an attack of dyspepsia or 
any other disease to which the person is liable. Fright has turned 
the hair gray in a few hours. Dr. Murchison wrote: “That jaun- 
dice may have a nervous origin has long been known. There are 
numerous instances on record of its being produced by severe 
mental emotions, such as fits of anger, fear, shame, or great bodily 
suffering.” 

Dr. Durand, of New Orleans, according to the “ Picayune” of 
that city, recently made a test of mental influence by giving a 
hundred patients a dose of sweetened water. Fifteen minutes 
after, entering apparently in great excitement, he announced that 
he had by mistake given a powerful emetic, and preparations 
must be made accordingly. Eighty out of the hundred patients 
soon fell to vomiting. 

On the other hand, the tonic effects on a patient of hope, cheer- 
fulness, and a determination to get well, have been frequently 
commented upon, and many intelligent physicians have made 
good use of such mental aids in practice. Dr. John Hunter wrote 
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a century ago, “ There is not a natural action in the body, whether 
involuntary or voluntary, that may not be influenced by the 
peculiar state of the mind at the time.” The chief store-house of 
facts of this class is Dr. D. Hack Tuke’s work on “The Influence 
of the Mind upon the Body in Health and Disease ” (London, 1872), 
his attention having been called to the subject in 1869 by a news- 
paper article on “The Curative Effects of a Railway Collision.” 
The evidence furnished by Tuke and other writers leaves no room 
to doubt that mental action is a powerful agency which can be 
applied in the cure of disease. 

Dr. Tuke says, in the preface to his classic work: “There are 
two classes of readers to whom I wish more especially to address 
myself. The medical reader who, I hope, may be induced to 
employ psycho-therapeutics in a more methodical way than here- 
tofore, and thus copy nature in those interesting instances, occa- 
sionally occurring, of sudden recovery from the spontaneous 
action of some powerful moral cause, by employing the same 
force designedly, instead of leaving it to mere chance. The force 
is there, acting irregularly and capriciously. The question is, 
whether it can not be applied and guided with skill and wisdom 
by the physician. . . . ‘Remember,’ said Dr. Rush, in addressing 
medical students, ‘how many of our most useful remedies have 
been discovered by quacks. Do not be afraid, therefore, of con- 
versing with them, and of profiting by their ignorance and temer- 
ity.”” Not only when disguised under some pretentious and 
illogical quackery has the mental force been employed, but it has 
already been utilized, with a full appreciation of its nature, by 
physicians of high standing. Sir Humphry Davy’s cure of a 
case of paralysis by repeated applications of a thermometer is a 
much-quoted instance. 

In a paper entitled “Bodily Conditions as related to Mental 
States” (“Popular Science Monthly,” vol. xv, page 40), Dr. C. F. 
Taylor, of New York, reports the case of a young man sent to 
him from a Western city. Dr. Taylor was informed that the 
patient had broken his thigh-bone two years before, that this 
fracture had united, but that a year later the same bone had been 
broken in another place. The regular treatment had failed to 
secure a union of the second fracture. On examination, Dr. Tay- 
lor found the muscles of the leg wasted and soft, with a large out- 
ward bending in the middle of the bone, but he could not find 
the slightest evidence that any second fracture had occurred. The 
patient thought he had refractured his thigh-bone, and this im- 
pression caused him quite unconsciously to withhold muscular 
action in the limb so completely that a relaxed and powerless 
condition was caused, which was mistaken for a broken bone. A 
mere explanation of his condition was not sufficient to enable him 
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to relax his mental hold on the limb. Dr. Taylor caused the 
young man to take certain exercises with his arms, of so violent a 
character that they absorbed all his attention, leaving none for 
his lower limbs. Within three days he gave up restraining the 
injured leg, and he began to walk involuntarily. In this case it 
was the mind which needed treatment. A young lady was sent 
to Dr. Taylor from Albany for a supposed partial paralysis of the 
left foot and ankle, which caused her to drop her toes in walking. 
Her trouble proved to be entirely mental, and she was cured with- 
in ten days by restoring consciousness of power in the affected 
foot. He gives other cases to show that mental influence over 
bodily function causes not only loss of muscular power, but also 
increased muscular action simulating muscular spasm, increased 
or diminished bodily sensations, and disorders in the involuntary 
processes of life. His experience indicates that in such cases 
treatment directed toward the mind is the only sort that can be 
effective. He only alludes to “the important subject of mental 
influence on actual disease” in this article. “Suffice it here to 
say,” he remarks, “that, as must be inferred from the facts and 
arguments already adduced, no system of therapeutics can be com- 
plete which does not embrace the design of controlling psycho- 
biological relations in general, and with reference to chronic dis- 
eases especially.” 

Prof. G. Buchanan, of Glasgow, has placed on record cases of 
the same nature as these described by Dr. Taylor. Still others 
are related by Walter Moxon (“ Contemporary Review,” vol. xlviii, 
p. 707) and by other writers. Animal magnetism, first brought 
forward as a healing agency by Mesmer a century ago, has 
since been studied scientifically under the name of hypnotism. 
The work of these later investigators has established the fact 
that a large number of functional diseases are benefited, and 
even permanently cured, through the mind by hypnotic sug- 
gestion. 

Now, in view of what has been done in curing disease by the 
aid of mental influence, the public has a right to demand that our 
physicians shall give us the benefit of this healing agency. Men- 
tal influence is a pleasant and inexpensive medicine; it cures in 
some cases where drugs fail, and it shortens the term of sickness 
and lightens its pains in many other cases ; furthermore, it has no 
injurious incidental effects. But the mind-cure should be taken 
out of the hands of the untrained and irresponsible visionaries and 
the impostors who now practice it, or it will add a terrible amount 
of suffering and death to what it has already caused. These 
enthusiasts, carried away by their seeming successes in a few 
cases, insist that the mind-cure is the only treatment that is worth 
anything in all diseases and for all persons, They know too little 
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about the nature of disease to recognize symptoms which indicate 
the fitness of this agency, too little of science in general to realize 
that a means suitable to remove one condition may be entirely 
inadequate or unsuitable to counteract another. Hardly a means 
of healing is known but had extravagant claims and prophecies 
made for it when it was first brought into use, which afterward 
‘settled down into a very moderate compass. Take, for instance, 
the transfusion of blood. The early transfusionists reasoned, in 
the style of the Christian Scientists, that the blood is the life. 
Take the bad blood out of a man and put new blood into him, 
and you draw off his diseases and infirmities and put new life into 
him. They even hoped to dispel insanity by this infusion of new 
life, and some went so far as to prophesy that moral infirmities 
would be cured in this way. The theory of Christian Science may 
seem very beautiful to persons of a highly religious and highly 
emotional nature, but it has no more connection with the cure of 
disease than a rainbow has with the multiplication table. It is a 
pretty fancy, and one hardly has the heart to dispel the illusion, 
but it is “as false as it is fair.” Many of the most sanctimonious 
healers, who make the most impressive appeals to the piety of 


their victims, are in the business simply for the money they can 


get out of it. Others are honest, but are themselves deceived. It 
is fortunate that the patients of the Christian Scientists generally 
go back to the physicians when anything serious is the matter 
with them, or we should see a greater slaughter than has already 
occurred. About ninety-five per cent of the believers in this doc- 
trine are women, and to their sensitive feelings the above may 
seem like ill-natured and hasty language. But it is neither. It is 
an earnest and deliberate effort to use the tests of science so as to 
show how unsubstantial is this rainbow-bridge upon which they 
are asked to trust their lives. 

The Christian Science craze will have its day and then die out, 
like the blue-glass delusion and other crazes of like character. 
Already signs appear that it has reached its highest limit in the 
eastern part of the country, and that its decadence has begun. It 
is not occupying so much space as formerly in the newspapers; 
and it is becoming less profitable to those who practice it. A lady 
and her husband who set up a Christian Science school and hospi- 
tal in New York recently found themselves a thousand dollars 
out at the end of the winter and gave up the business. In the 
West, however, where it appeared later, the movement still main- 
tains considerable vigor. 

It will have done good if it compels physicians to adopt mental 


healing, not as a panacea, but as an addition to the curative means 


now at their command, and for occasional intelligent use. This 
done, the sooner Christian Science, as a distinct mode of treat- 
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ment, passes away, the better for all concerned. It is one more of 
those wonders of which Byron wrote: 


“ Thus saith the preacher, ‘ Naught beneath the sun 
Is new,’ yet still from change to change we run ; 
What varied wonders tempt us as they pass! 
The cow-pox, tractors, galvanism, and gas 
In turns appear, to make the vulgar stare, 
Till the swollen bubble bursts—and all is air! ” 
—English Bards and Scotch Reviewers. 
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ON THE CAUSES OF VARIATION.* 


By C. V. RILEY, Pa. D., Usrrep Srarzs Entomoxocist. 
IL— Concluded. 
|S feghheeats thus summarily indicated those factors of evolution 
associated with genesis and which are essentially physio- 

logical, however much psychical phenomena may co-operate, we 
may touch upon the more purely psychical factors or those per- 
taining to the growth and use of mind, employing the term to 
express those neural phenomena traceable to the medium of the 
brain. Their importance in evolution increases with increasing 
cephalization and complexity of nerve system. For the present 
purpose, however, it is with the objective side of psychology, or 
what may be called psycho-physiology, that we must deal. 

Psychical—Use and Disuse.—Full consideration of the effect 
of use and disuse involves a discussion, not only of the question 
of the transmission of acquired structures, but of the influence of 
individual effort and of necessity—i. e., a consideration of the 
essentially Lamarckian factors in evolution. The occasion will 
not permit me to do full justice to these subjects. That function- 
ally produced modifications are inherited was the great assump- 
tion upon which Lamarck founded his theory of evolution. Many 
able naturalists have insisted on it, and in my judgment there 
should no longer be any doubt whatever of the fact, not only so 
far as grosser structure is concerned, but brain-structure likewise. 
No question is of more moment in the whole range of biology, and 
especially biologic philosophy, and Spencer has well pointed out 
that on the answer to it will depend largely the sciences of psy- 
chology, ethics, and sociology. Weismann, Lankester, and others — 
deny hereditary power in such modifications, the former believ- 
ing that hereditary modification can result only from changes in 
the germ plasma, i. e., are virtually congenital. Natural selection, 
according to this view, plays upon the germ plasma; but I have 

* From the address of the Vice-President of Section F of the American Association for 
the Advancement of Science, delivered at the Cleveland meeting, August, 1888. 
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never been quite able to comprehend how this view, even if estab- 
lished, militates against the transmissibility of acquired modifi- 
cation; for, whatever theory of heredity we adopt, it shows us 
rather the manner of the transmission, and therefore confirms its 
possibility. But the fact of such transmissibility rests neither on 
embryological nor theoretical grounds. It is a fact so fully dem- 
onstrated in the history of our domestic animals and the history 
of agriculture, that the skepticism of some of our great naturalists 
and embryologists must be attributed to that ignorance of the 
farmers’ commonest experiences which is, unfortunately, a too 
frequent attribute of the city-trained investigator. Darwin in 
the beginning, and while the importance of natural selection was 
growing in his mind, allowed little importance to use and disuse, 
for the same reason that he subordinated external agencies; viz., 
that, in proportion as it acts on masses simultaneously, it must 
diminish the importance of natural selection. Yet he allowed 
more weight to it toward the end, and has furnished some of the 
best evidence drawn from domestic animals of the transmission 
of acquired characters affecting the dermal, muscular, osseous, 
and nervous systems. Spencer has shown that inheritance of 
functional modification is most easily observed and experiment- 
ally proved in those parts which admit of easy observation and 
comparison, as the dermal covering and the bones; and that they 
for the most part are beyond these tests in the muscular and 
nervous systems. Yet he logically concludes: 

“Considering that unquestionably the modification of structure 
by function is a vera causa, in so far as concerns the individual ; 
and considering the number of facts which so competent an ob- 
server as Mr. Darwin regarded as evidence that transmission of 
such modifications takes place in particular cases; the hypothesis 
that such transmission takes place in conformity with a general 
law, holding of all active structures, should, I think, be regarded 
as at least a good working hypothesis.” 

So far as entomology bears evidence, it confirms the fact that 
modifications of structure due to use or disuse on the part of the 
individual may be and are transmitted. These are easily ob- 
served in the exo-skeleton, and, while the experimental proof is 
yet limited, it is not wanting, especially in the history of apicult- 
ure. Excessive use of any organ will develop or enlarge it at the 
expense of other organs, just as disuse will cause a diminution or 
atrophy thereof. The variation in the individual will be within 
limits, but, when once the variation has set in, the tendency is 
always to an increased variation in the same direction in the 
descendants, especially if they continue the same use or disuse. 
Here, again, however, it is difficult to separate the modification 
due to individual effort, or want of effort, and the more general 
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modification affecting the mass of individuals of a species through 
the environment; because the environment affects function, and 
function in its turn affects form and structure. The life of every 
individual furnishes an excellent illustration of new action and 
new uses for organs not previously used, in the striking and sud- 
den employment of post-natal organs, both of respiration and 
nourishment, which pre-natally had no corresponding action. Ro- 
manes has argued that cessation of selection may reduce an organ 
where use or disuse can have no play, as in the loss of wings in 
neuter ants; and that by the law of compensation an organ may 
even be increased, as in the heads of such neuters. He enforces 
the idea by exampling the blind crabs of our Kentucky caves, 
where the complex eyes rapidly disappear under cessation of se- 
lection, but where the persistence of the foot-stalks indicates that 
economy of nutrition could have had little play! It is difficult, 
however, to draw the line between this cause and Lankester’s 
reversal of natural selection ; and still more difficult to say wherein 
either differs from mere disuse. 

Degeneration, which has been urged as the true explanation of 
many of the existing forms of life, is, it seems to me, but a con- 
sequence of disuse, and would, therefore, fall into the present cate- 
gory, among causes of variation. 

Emotion as affecting the Individual.—I have here considered 
the factor of use and disuse as a direct cause of variation, from 
the psychical rather than the physical standpoint—i. e., individual 
or conscious effort as furnishing food for natural selection, among 
more highly endowed animals, rather than as effort by species as 
a whole necessitated by physical conditions, and inducing modifi- 
cation in masses irrespective of selection. This leads us to the 
consideration of mind as a factor in evolution, and we shall soon 
see its importance as a fundamental cause of differentiation, 
among higher organisms at least. I am not sure, even, that its 
influence can be excluded from among lower animals, however 
much we may have to exclude its action in so far as plants are 
concerned ; for any new functional effort inducing new use may 
be looked upon as conscious and intelligent as compared with use 
fixed by habit and lapsed into automatic action or instinct. The 
former typifies variability and progress; the latter constancy and 
stability. ; 

Mind is a comprehensive cause of variation, and may be con- 
sidered under several categories. We have, for instance, (1) the 
action of the mind of the individual in willing, or in selecting 
between differing alternatives that present themselves, as in the 
choice of means to ends; (2) the direct influence of the emotions 
on the individual; and (3) the influence of the emotions of the 
mother on her unborn offspring. 
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In the first category, the influence of mind in modifying is 
chiefly confined to man. It must have acted from the time when 
he first began to prepare his crude weapons of defense and offense 
to the present day, when some new discovery or some new inven- 
tion may alter the map of the world, revolutionize society, or give 
one race or nation the advantage over another; nor can we feel 
sure that animals below man have not been modified by similar 
psychical effort. In the second category, the direct influence of 
the emotions on the individual, it is a psycho-physiological factor 
involved in the question of use and disuse; for if it be once ad- 
mitted (and I think the tendency of modern neural science is in 
the direction of establishing the fact) that strong mental effort 
may be made to affect special parts of the body—i. e., that an ex- 
cess of nervous force brought to play on any particular organ, or 
any particular part of the organism, induces increased growth or 

-development of such parts; we can understand how far desire, 
especially under the spur of necessity, may be influential in in- 
ducing modification. Lamarck’s idea, therefore, may not be so 
ridiculous as it has hitherto been supposed by many. Darwin 
took no stock in this influence, and referred with some contempt 
to the views of Lamarck and Geoffroy Saint-Hilaire. He thought 
it strange that the author of “Les Animaux sans Vertébres” 
should have written that insects which never saw their eggs 
should will them to be of particular form, which he thought 
hardly less absurd than to believe that the desire to climb should 
make a pediculus formed to climb hair, or a woodpecker to climb 
trees. 

Emotion of Mother as affecting Offspring.—There may be some 
doubt about the extent of the influence of the individual mind in 
inducing direct modification, for the subject is a difficult one to 
deal with, and we have few exact data to draw from. Since in 
human affairs we recognize the power of will in affecting purpose 
and action, and in molding character, it is legitimate to infer that 
when our knowledge has increased we shall recognize its effect on 
function. ‘There can be less doubt as to the third category, viz., 
influence of the mind or emotions of the mother on her unborn 
offspring in inducing modification both physiological and mental. © 
As a cause of variation, though believed in by J. D. Hooker, as 
we learn from the “ Life and Letters,” and by other of Darwin’s 
contemporaries, it was discarded by Darwin himself, his principal 
reasons being that the results of observations made for him in 
hospitals were adverse to any such influence. Medical men, as a 
rule, also discard it as among the mere notions and superstitions 
of women, and argue its impossibility on the ground that there is 
no neural connection between mother and fetus. The ancients 
practically recognized the influence of the imagination of the 
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mother on her offspring, and belief in it is still very prevalent 
among women themselves, of all classes. Women alone are able 
to speak or feel in this matter from experience, and the almost 
universal belief in the influence, among those who have any ex- 
perience at all, should make us hesitate to discard it too summa- 
rily. From facts within my own personal knowledge I have long 
believed in this influence, and the more I have been able to collect 
reliable data bearing upon it, the more confirmed have I become 
in the conclusion that the emotional experiences of the mother 
affect the issue in varying degree, according to the intensity of 
the emotion. When sudden and excessive, as in rage, fright, 
repugnance, etc., or where prolonged or accumulative, as in con- 
tinued brooding, it may induce nervous disorders, and even mental 
aberration, idiocy, or insanity; or, again, physiological change, as 
atrophy or increase of parts, and other peculiarities which have 
relation to the form or character of the inducing mental mani- . 
festation or shock in the parent. Investigation of this, as of all 
subtle phenomena, is attended with the difficulty of separating 
the chaff of fancy from the grain of reality. The method pur- 
sued by Darwin is unsatisfactory, as it dealt with normal condi- 
tions which furnish no evidence and with the fanciful or notional 
side of the subject. The literature of the subject is extensive and 
quite interesting, and I would refer particularly to the work and 
writings of Viellard, Schénfeld, Demangeon, Lucas, Féré, and 
Brown-Séquard. Two other difficulties confront the investigator: 
first, the somewhat unsatisfactory state of neurology and the diffi- 
culty of experimental research therein, as indicated by Vice-Presi- 
dent Bowditch before this section two years ago; secondly, the 
aversion, from feelings of delicacy, on the part of the persons con- 
cerned, to publicity of the more marked and striking evidence. 
The phenomena of hypnotism, proving as they do that physiologi- 
cal results may be induced through the imagination of the subject 
acted on by the mind of the hypnotizer, are suggestive in this 
connection, the work of Charcot in Paris more particularly show- 
ing how powerful the action may be, and how the effects of actual 
medicines may be produced by the use of imagined ones, The 
mind of the hypnotized under these conditions is brought into 
those exceptional and exalted conditions which are necessary in 
the case of the mother to produce on her offspring the effect 
which we are discussing. The recent experiments of Mr. C. T, 
Hodge on the effects of stimulation on the nucleus and cell-body 
and on protoplasm are also interesting here, showing, as they do, 
decrease in the two former and vacuolation of the latter as the 
result. 

The history of science is present to tell us that common and 
persistent belief, based on experience, has not infrequently been 
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met with skepticism and even ridicule on the part of scientific 
men, only to be vindicated finally by more thorough and exact 
knowledge. It is too often the case that, where the processes are 
recondite and difficult to follow, assumption passes for knowl- 
edge. The function of some of our own bodily organs yet re- 
mains to be established, and we probably assume too much in re- 
quiring that all nervous force must be transferred through nerve 
tissue, or that there may not be protoplasmic filaments which are 
not resolvable, in their finer ramifications, even with our best 
microscopes. The very nature of mind and its processes puts it 
beyond the reach of the scalpel of the anatomist or the physiolo- 
gist, just as many psychical phenomena baffle the exact methods 
of science, at least those so far employed. Leaving out of the 
question the evidence of peculiar marks due to maternal emotion, 
cases of which are part of the unwritten history of almost every 
family, the striking cases of which I have authoritative evidence 
of addition to, subtraction from, or singular modification of, ana- 
tomical parts, confirm me in the belief that this is a most impor- 
tant psycho-physiological cause of modification. 

In the romance of “Elsie Venner,” in which the heroine’s 
strange attributes are connected with pre-natal influence of the 
mother, who died of the bite of Crotalus, Oliver Wendell Holmes 
has strongly put forth this doctrine in the form of fiction. I allude 
to this clever romance because of the medical knowledge of the 
eminent author, and because, while admitting in the preface that 
a grave scientific doctrine lies beneath some of the delineations 
of character, he also affirms that he has had the most startling 
confirmation of its truth. The data collected on the subject I 
hope to bring together on some other more fit occasion; and I 
would take this opportunity of urging any in my hearing, or who 
may read these lines, if they have had or are aware of any 
authoritative and illustrative cases, to communicate them to me 
with as much detail as possible. 

This theory once established, its bearing on evolution as a 
prime cause of variation must at once be manifest; for it gives 
not only tangibility to the Lamarckian idea of desire influencing 
modification, but also a conception of how Infinite Mind in 
nature may act through the finite in directing such modification. 
Nodoubt but that there is a great deal of nonsense and superstition 
mixed with the genuine, and that the idea that every little whim, 
or fancy, or imagining of the mother will produce record or mark 
is one of the unjustified outcroppings of the fundamental fact, 
and helps to explain the difficulty of getting at the real facts and 
the ease with which Darwin rejected the idea. In my judgment, 
this factor acts only when, from whatever cause, and particularly 
under the spur of necessity, the emotions are exceptionally inten- 
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sified, or the desire strongly centered in some particular object. 
The conception is perfectly legitimate, for instance, that when a 
species is subjected to any external modifying cause, affecting all 
its members alike, the adaptive modifications which natural 
selection, under. such circumstances, would play upon, have their 
origin in the emotions, or the influences at work on the pregnant 
females, giving direction in their offspring, to the needed changes. 
In this way it is probable that only those individuals born under 
such conditions would be able to survive. Thus this becomes no 
mere ancillary cause of variation, but one of deepest import and at 
the very foundation of evolution. The female in this light ac- 
quires an increased importance, and evolution finds her not only 
the essential at the dawn of life upon our planet, but, in its pres- 
ent highest manifestations, she is nearest by instinct, intuition, 
and aspiration to the Controlling Mind which in the beginning 
quickened the great womb of Nature and down through all the 
ages guided the continuous stream of life to designed ends 
through the womb of the individual mother. 

As already remarked, the psychical factors which we have 
been considering are substantially Lamarckian, and in proportion 
as we consider them and get to understand the other direct causes 
of variation, must we give importance to the ideas of Lamarck 
and, conversely, less importance to the ideas of Darwin. 

Did time permit, I should like to go into an analysis of La- 
marck’s “ Philosophie zoologique,” and show how the genius of 
this illustrious French naturalist anticipated a very large part of 
that which Darwin subsequently so laboriously helped to estab- 
lish. I must pass the subject, however, and simply record my 
surprise that one who was otherwise so honest and fair toward 
other writers, was so evidently unfair in his estimate of the work 
of Lamarck, as Darwin, in the “ Life and Letters,” is shown to 
have been. It is incomprehensible, reading Lamarck with our 
present knowledge, that Darwin should have found neither fact 
nor ideas in a book which abounds in both, except on the theory 
of a poor translation or that strange national antipathy which 
has so often prevented the people of one country from doing jus- 
tice to those of the other, and which so long prejudiced the 
French Academy against Darwin’s own especial theories. 

Darwinism assumes essential ignorance of the causes of vari- 
ation, and is based on the inherent tendency thereto in the off- 
spring. Lamarckism, on the contrary, recognizes in use and dis- 
use, desire and the physical environment, immediate causes of 
variation affecting the individual and transmitted to the offspring, 
in which it may be intensified again both by inheritance and fur- 
ther individual modification. Both represent important princi- 
ples in evolution and co-operate to bring about the results. The 
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theory I propose gives renewed importance to the Lamarckian 
factors by showing one manner of their action not previously 
urged, and it also helps us to a tangible and scientific conception 
of design. 

Acceleration and Retardation.—In this rapid glance at the im- 
mediate causes of variation we have discussed some factors which 
in some degree represent laws rather than inducing causes of 
variation. This difficulty appertains to all attempts at formula- 
tion of the causes of variation, and only as our actual knowledge 
increases shall we be able succinctly and definitely to classify the 
factors. There are, however, certain important laws which have in- 
fluenced modification but in no sense can be looked upon as causes 
of variation. They are laws or principles of evolution, by which 
we may account for the formation of types, acting, just as natural 
selection does, in differentiating rather than in originating the 
variation. No one can have followed the important and suggest- 
ive works of Cope and Hyatt on the subject of acceleration and 
retardation and not feel that it expresses an important law of this 
kind. It is,as I understand it, a factor in evolution not compa- 
rable with the principle of natural selection, but complementary 
thereto, much in the same way as physiological selection and 
sexual selection are. It is an attempt to give expression and form 
to a set of facts to which paleontology undoubtedly points and 
which ontogeny substantiates, viz., that certain types may attain 
perfection in time and then retrogress and finally become extinct, 
and that existing types which are dying out, or degenerating, ex- 
hibit, ontogenically, the culmination of force and complexity, fol- 
lowed by decadence, corresponding to the phylogenic history of 
the type. We know from the “ Life and Letters” that Darwin 
gave up in despair the attempt to grasp the full meaning of these 
particular views of our associates, and, in a letter to Hyatt, with 
characteristic modesty, he attributes this inability to his own 
dullness rather than to any weakness in the theory. Others have 
experienced the same difficulty, and believe, with Prof. Morse, 
that the facts enumerated, as well as the facts of exact and inex- 
act parallelism, are explicable on the doctrine of natural selection. 
This is true, it seems to me, only on the broader, unjustified inter- 
pretation of the doctrine to which I have previously alluded in 
the opening of these remarks. The law of acceleration and re- 
tardation may, perhaps, be substantially stated in this wise: that 
certain groups acquire some characters rapidly, while correspond- 
ing groups acquire the same characters more slowly, or never ac- 
quire them at all; and this brings us to another important factor 
of evolution which serves to give force to the law. 

Acceleration by Primogeniture.—This has been elaborated by 
Hubrecht. He argues that so long as the parent form remained 
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most in harmony with the surrounding conditions, it would main- 
tain in the struggle for existence its characteristics against all 
tendency to vary in its offspring, which is equivalent to saying 
that it will remain unchanged so long as the environment remains 
the same. He then shows that in organisms in which the repro- 
ductive period covers many years, accelerated development by 
primogeniture, i. e., as between the first born and the last born of 
any pair and of their posterity, will, in time, produce differentia- 
tion. The series of the first born will, in the course of time, involve 
many generations at short distances from each other, whereas the 
series of the last born will, on the contrary, consist of a much 
smaller number of terms, each separated from its predecessor by 
a more considerable distance. Any tendency to variation from 
external or internal influences must needs find more numerous 
occasions to act in the series of the first born, not only because 
these have a more composite ancestry, but because they necessarily 
become the most numerous. In other words, the chances are more 
numerous for small differences among the first-born series, and, in 
proportion as such differences are accumulated, intercrossing with 
the series of the last born will become rarer. This law will gain 
from physiological selection, and, it seems to me, throws addi- 
tional light on that of acceleration and retardation. It must act 
more particularly among higher animals, where the reproductive 
period is lengthened, and the time between the first and last born 
is great. 

Saltation.—We are thus led to what have been called saltations 
in evolution. Although the history of palzontology has contin- 
ually added to our knowledge of past forms, and helped to fill up 
many gaps in the evolutional series, and although during the last 
quarter of acentury it has particularly vindicated Darwin’s 
prophecy that many links would yet be found, the substantial 
truth remains that gaps still occur, and that progress, so far as 
present knowledge indicates, has been made by occasional salta- 
tions. There have been, it would seem, periods of rapid movement, 
and of comparative repose or readjustment of equilibrium. Cope 
concludes that “genera and higher categories have appeared in 
geologic history by more or less abrupt transitions or expression- 
points, rather than by uniform gradual successions.” 

One of Pictet’s strongest points in opposition to Darwin’s 
theory, which struck Darwin himself with much force, was that 
it ill agreed with the history of organisms with well marked and 
defined forms, which seem to have existed during but a limited 
period, as, for instance, the flying reptiles, the ichthyosaurus, be- 
lemnites, ammonites, etc. Some authors, who have fully recog- 
nized these gaps or leaps in the developmental history of animals, 
yet believe them to be consistent with the theory of gradual modi- 
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fication. It may be only one individual of many which becomes 
modified and transmits the modification to descendants; it may be 
but one species of a genus which, for similar reasons, supersedes 
the rest which become extinct in time proportioned to pro- 
lificacy. 

There is no reason to suppose that the history of organic life 
has differed in this respect from that of inorganic. We need not 
discuss here the question of catastrophism and uniformitarianism 
in geology However much the latter prevails at the present time, 
both have doubtless operated in the past. Catastrophism would 
necessarily produce gaps, or saltations, in the paleontological 
record, as only the more plastic species would adapt themselves 
and survive under its influence. It is not gaps due to such causes 
that are here to be considered, however, but those which occur in 
uniform strata. Haldeman has most suggestively remarked that 
the same mineral will crystallize with three, six, or twelve angles, 
but not with five or seven, and he asks, Are the facts of organic 
morphism subject to less definite laws ? Cope has drawn another 
illustration from inorganic forces, in the three great changes in 
water, from solid, liquid, and vapor, which take place suddenly 
at what may be called two expression-points of the thermometer, 
the many intervening degrees involving no change. Rhythm or 
Wave movement would seem to be a universal attribute of matter, 
whether organic or inorganic. The forces of nature are constant, 
but the phenomena induced are often paroxysmal. The progress- 
ive forces accumulate, while the conservative forces resist, until at 
last resistance gives way with comparative suddenness. There is 
every reason to believe that the life-movement, in its ascending 
complexity, has shared this common law. Accumulation is pro- 
portioned to the change in environment, and resistance to the age 
or rigidity of the organism. The latter may be strong enough to 
end in death or extinction, or it may break down, and, with com- 
paratively sudden yielding and conformity to necessity, burst the 
confines and begin a new series of variations and adaptations. In 
either case we have breaks, because the dying or dropping out of 
one type makes room for another more accommodating.» Rapid 
evolution, from causes already discussed, implies gaps which must 
be marked according as the strength of the conservative forces and 
the violence of the final accommodation are great, and because 
certain breaks are more apt to occur after long periods of stability. 
The break may be induced by changes in physical environment or 
without such change; if the latter, it will more likely occur in some 
individual born with a marked departure from the type that gives 
it some advantage, and whose issue will in time supplant all other 
individuals. In either case we shall have, palwontologically, dis- 
tinct species or genera, one superposed on the other, without links. 
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To the imperfection of the geologic record is to be attributed, no 
doubt, a large number of these gaps yet existing between types, 
and many important links or branches are yet to be discovered. 
Yet the views we have been considering should absolve evolution- 
ists from all necessity of demonstrating the more minute grada- 
tions; because, in deposits like the Tertiary, during which we 
may assume life-conditions to have remained comparatively uni- 
form, these saltations take place. Saltation, or, what is probably 
a truer expression, wave-movement, would indeed seem to be a 
prerequisite of progress, and will account for much that is going 
on even at the present day. In artificial selection by man we find 
that it is at first comparatively easy to accumulate minute pecul- 
iarities and variations by rigid breeding and exclusion of all devi- 
ation; but that we soon arrive at a fixed point which is maintained 
at first with difficulty but with increasing ease with each genera- 
tion. During these more fixed periods the potentiality for change 
is doubtless increasing, until at last it is suddenly manifested in 
renewed variation. Rest is followed by activity just as surely 
as activity induces and requires rest. 

There is a limit to development in organs, just as there is a 
limit to individual mental growth. Weariness of previous effort 
comes upon us when the limit of result is attained, accompanied 
by great longing for change, and not infrequently with revulsion 
from previous effort. The naturalist who has devoted a part of 
his life to the persistent accumulation of facts and specimens, has 
held the imaginative and generalizing powers in abeyance during 
that period. The reserve brain-force in this direction may be 
suddenly called into activity by exhaustion in the other, and the 
process may perhaps be comparable to the exhaustion of the soil 
for one particular crop, without lessening its fertility for some 
other, the recognition of which fact is the foundation of all suc- 
cessful agriculture. Excess of development, whether in body or 
mind, inevitably brings about either wholesome reaction or utter 
collapse. ; : 

How far the rhythmic tendency in the development of animal 
life may be explained by the rapid change of climate, by migration 
and the loss of record, or upon the general law’that while there 
has been progress of the whole, there has not necessarily been 
progress of every part, it would take us too far to discuss in this 
connection. I think we are safe in saying, however, that the 
facts justify the belief that, in the evolution of animal life, as in 
the evolution of everything else, progress has often been made 
by waves. 

Fiske’s Law.—With regard to what may be called Fiske’s 
law of correlation between brain development and infantile de- 
pendency, Fiske has so admirably elaborated the subject that it 
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needs no further elucidation here as the principal factor in the 
evolution in man, first of the family relation, then of the clan, 
the tribe, and the nation. With this factor in mind, and the im- 
mense superiority which anthropoid man must have had, when 
brain development had once induced this fundamental community 
of interest over the rest of brute creation, the gap between primi- 
tive man and the higher anthropoid apes in the past, or between 
the present lower races of man and the higher existing primates, 
is easily explained, even if it had not been greatly exaggerated. 
At the present time we may note and record the further inevitable 
increase in the gap, for the lower races of man are gradually be- 
coming extinct, and the higher apes can not long hold their own 
or persist. 

Brooks’s Hypothesis.—I have already alluded to Brooks’s hy- 
pothesis under the head of sexual differentiation, and his work 
on heredity must be so familiar to you that his views need but a 
passing notice. He believes that sex differentiation means funda- 
mentally a physiological division of labor, and that the male is 
essentially the progressive or diversifying and the female the con- 
servative agent. As organisms gradually increased in size, as the 
number of cells in their bodies became greater, and as the differ- 
entiation and specialization of these cells became more and more 
marked, one element, the male cell, became adapted for storing up 
gemmules, and, at the same time, gradually lost its unnecessary 
and useless power to transmit hereditary characteristics. 

The theory finds support in some of the phenomena of life, and 
doubtless expresses a law not easily established, for which reason 
it will not be readily accepted. It leaves entirely out of consider- 
ation some of the forces at work which I have already indicated, 
and in so far must be considered only a law of secondary impor- 
tance. However much we may admit the general truth that the 
germ-cell continues the past and the sperm-cell tends to diverge 
from it, as a purely dynamic proposition, inducing variation for 
natural selection to play upon, it does not in any way decrease the 
overwhelming importance of the female in inducing, through 
psychico-physiological influences, a needed and purposeful modi- 
fication in the manner which I have already expounded. 








Tae probable character of the language of palwolithic man is the subject of. 
one of Dr. Brinton’s latest studies. Taking some very primitive American lan- 
guages as his guide, he concludes that it was more rudimentary than any language 
known to us; that it had no grammatical form or fixed phonetic values, but de- 
pended largely upon gesture, tone, and stress; that its words often had antithetic 
meanings, which could only be determined from the accent or sign; and that the 
different vowel-sounds and consonantal groups conveyed specific significance, and 
were of more import than the syllables which they formed. 
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CURIOSITIES OF NATURAL GAS. 
By Pror. JOSEPH F. JAMES, M. 8. 


} ly is but little more than four years since there appeared, among 

the economical products of Ohio and Indiana, a new force, 
which has worked a sort of revolution among manufactures, 
The geographies used to say Ohio was noted for wheat, corn, and 
pork ; now they must add petroleum and natural gas. 

Rock-oil, or petroleum, has long been known to the world at 
large. So, too, has natural gas. The former was the early pio- 
neer’s panacea. So precious was it that it was soaked up from the 
ground by blankets, and was then wrung out and preserved for 
times of need. The latter was and is still dreaded by miners as 
the deadly “fire-damp.” It was known to the Chinese long years 
ago, and wells three thousand feet deep, giving off great volumes 
of the material, were not uncommon. Burning springs had been 
found in Virginia in 1775, and were well known in the valley of 
the Kanawha River in the early part of this century. Fredonia, 
in New York State, was lighted by natural gas in 1824; while 
immense quantities of the precious fuel were at a later period, 
and before its great value had become recognized, wasted in the 
oil regions of Pennsylvania. 

Notwithstanding these facts, no one suspected that there lay, 
concealed a thousand feet deep in the soil of Ohio and Indiana, 
such a wonderful source of power as has been discovered. Those 
who first sought for it were designated by the usual and familiar 
appellations of fools and cranks, just as the originators of the 
telephone, the telegraph, the locomotive, and the steam-engine 
had been before them. Recent events have proved the wisdom 
of the pioneers in the new field, and now portions of Ohio and 
Indiana are famous the world over as reservoirs of that wonderful 
product of Nature’s laboratory, natural gas. 

The excitement which followed the announcement of the dis- 
covery of natural gas at Findlay, Ohio, was like that following 
the discovery of gold in California—with this exception, that 
whereas the gold-fields were to be sought for in a far-away coun- 
try, the gas was to be had at our very doors. The earth had but 
to be penetrated a few hundred or a thousand feet, and there was 
the equivalent of a gold-mine; at least, so it was imagined, and, 
with this idea firmly implanted, every little town within a radius 
of a hundred miles of Findlay, and even further away, determined 
to have some of the precious fuel. Experience has demonstrated 
that the thing can not be had for the asking in every locality. 
It has been shown that only where certain conditions of the rocky 
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strata of the earth exist, is the gas likely to be present in any 
quantity ; and that outside of where these conditions obtain it is 
useless to expend money in sinking wells. 

The busy operations thus inaugurated were watched by scien- 
tific men with great interest. A new horizon for the gas was 
the point which especially attracted their attention, for the fuel 
came from a stratum far below those belts which had in Penn- 
sylvania and Virginia produced the gas and oil. Besides, to 
the geologist was promised an opportunity of increasing his 
knowledge of the arrangement of certain strata beneath the sur- 
face, whose course at the surface had long been known. The 
geologist knew that, even when the attempt to secure gas was un- 
availing there was a possibility of the dry well revealing to him 
a new chapter in the story of the rocks. 

The practical man, for his part, looked upon the new fuel 
with an eye to its utilization. By lessening the cost of produc- 
tion, it increased his profits, if indeed increased competition did 
not keep the price down in proportion. A dry well was to 
these men a calamity, for it brought them in nothing for their 
outlay. 

With a third class the new fever opened up a field of specula- 
tion, of which they were not slow to avail themselves. Theorists 
are ever ready to thrust upon a patient world their views, even 
though the chances of formulating a cerrect theory are small. 
The origin of the gas has, therefore. formed a fruitful source of 
speculation with these persons. Some of the causes assigned are 
so supremely ridiculous as to deserve notice as psychological curi- 
osities. Two or three of these crude theories will occupy but a 
few moments. 

One writer asks whether it is safe to bore the earth too much. 
He assumes the earth to be a hollow sphere filled with a gaseous 
substance called by us natural gas, and he thinks that tapping 
these reservoirs will cause disastrous explosions, resulting from 
the lighted gas coming in contact with that which is escaping. 
Earthquakes, he says, are probably caused by vacuums created 
by the outflowing gas. He compares the earth to a balloon floated 
and kept distended by the gas in the interior, which, if exhausted, 
will cause the crust to collapse, affect the motion of the earth in 
its orbit, cause it to lose its place among the heavenly bodies, and 
fall in pieces. He thinks man is too inquisitive; he wants to 
peer into the earth too far. But let him beware. Children should 
not be allowed to handle explosives, nor should ignorant man 
meddle with natural gas. “Let the matter be fully investigated 
by able, God-fearing men—men who believe in the Bible as well 
as geology ”—and all may yet be well. 

Another writer thinks that boring should be prohibited by 
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stringent laws. He, too, thinks there is a possibility of an explo- 
sion, though from another cause, For, did not the same craze 
possess China two centuries ago? Were not wells bored in great 
numbers, and was not the escaping gas ignited ? So much so, 
indeed, that finally one huge well sucked down the fiery volume 
of a smaller one into its own aperture, and a violent explosion 
ensued which destroyed thousands of people. A similar catas- 
trophe he considers imminent in Ohio and Indiana, Should such 
a disaster occur, “the country along the gas-belt from Toledo 
through Ohio, Indiana, and Kentucky will be ripped up to the 
depth of twelve or fifteen hundred feet, and flopped over like a 
pancake, leaving a chasm through which the waters of Lake Erie 
will come howling down, filling the Ohio and Mississippi Valleys, 
and blotting them out forever”! Prompt action should be taken. 
The Governor should call a special session of the Legislature, 
and the President a special session of Congress, to enact laws to 
protect the nation against “ destruction from natural gas.” 

Another, called an experienced miner, gone wild over his 
ignorance in regard to the Trenton limestone—words in every- 
body’s mouth—says that probably the “so-called Trenton lime- 
stone is nothing but an incident found about already successful 
gas-wells. It probably came out of the rift the same as other 
materials. It is found in the Colorado mines, and is called by the 
miners bastard quartz”! Such geological knowledge requires no 
comment. 

Still another theorist has investigated the gas-wells with tele- 
phones and delicate thermometers, and he announces startling 
discoveries. He distinguished sounds like the boiling of rocks, 
and estimated that a mile and a half or so beneath Findlay the 
temperature of the earth is 3,500°. This scientist says an immense 
cavity exists under Findlay, and that here the gas is stored ; that 
a mile below the bottom of the cavity is a mass of roaring, seeth- 
ing flame, which is gradually eating into the rocky floor of the 
cavern and thinning it. Eventually the flames will reach the 
gas, a terrific explosion will ensue, and Findlay and its neighbor- 
hood will be blown skyward in an instant. Such are some of the 
theories gravely propounded in respect to this new fuel. The 
effects of the use of the fuel are almost as wonderful as the theo- 
ries of its origin. 

In the year 1884 the town of Findlay, Ohio, had a population 
of about 4,500. In the spring of that year Dr. Charles Oesterlin, 
who had for years been a firm believer in the existence of quanti- 
ties of natural gas in and about the town, induced some friends to 
join him in forming a stock-company to bore for gas. Work was 
not begun until near the end of October, but in the course of time 
a well was sunk to a depth of 1,092 feet. At this depth a reser- 
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voir of gas was tapped, the like of which had not been dreamed 
of before. A new era had opened for Findlay. The blaze from 
the lighted stand-pipe shot up twenty or thirty feet in the air. 
The light could be seen twenty-five or thirty miles away in all 
directions. The amount of gas given off daily was estimated at 
about 250,000 cubic feet. People flocked from far and near to see 
the wonderful sight. Other wells were, of course, immediately 
begun, the most of them being successful. In December, 1885, 
the largest well of the field was drilled in, and from a depth of 
1,144 feet came the gas of the great Karg well. The roar of this 
could be heard two or three miles, while its light was visible 
thirty-five or forty miles on all sides. Its flow was estimated at 
over 12,000,000 cubic feet per day. It has proved to be Findlay’s 
standing advertisement, and it has been a sign which says to 
many, “ Natural gas has come to stay.” 

The town began to grow as soon as the first well had proved a 
success. From 4,500, in 1884, it had grown to 6,000 in January, 
1886. In the spring of 1887 a speculative fever broke out, which 
affected the whole State. From a town originally four square 
miles in extent, Findlay has grown to twenty-four square miles 
area. From a population of 6,000, in 1886, it had grown to 10,000 
in the spring of 1887. In September of the same year the popula- 
tion was estimated at from 13,000 to 18,000, and at that time it 
was calculated its people would number 30,000 in the early part 
of 1888. The value of real estate rose rapidly; two, three, even 
five times its previous value was given for land. Farms which 
had been held at $100 per acre changed hands at $300 per acre and 
over. These acres were divided into lots, and greedily bought by 
speculators at so much per foot. Real estate to the value of over 
$300,000 has changed hands in a single day. 

This speculative fever caused a wonderful activity while it 
lasted. The offer of plots of ground and of free gas brought an 
influx of manufactories of all kinds. Seven hundred houses were 
built during the first half of 1887, and as many more were under 
contract to be finished before the end of the year. Glass-facto- 
ries, rolling-mills, iron and steel works, furniture-factories, brick- 
yards, lime-kilns, and many other branches of trade, have been 
successfully established. The gas company, which had previously 
to the new discovery supplied the town with artificial gas, secured 
numerous wells of their own, among them the Karg well, and 
established a new scale of prices. But the citizens complained 
about the rates, succeeded in inducing the Legislature to allow 
them to issue bonds for $60,000 to supply their own gas, and soon 
so reduced the price that the gas company sold out to the city. 
The rates had then been cut to only fifteen cents a month for 
either a cooking or a heating stove; it is now stated to be fur- 
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nished free of cost to the citizens (vide circular of the Chamber 
of Commerce). 

No sooner had Findlay added natural gas to her attractive 
features than every town in the vicinity determined to seek for 
the fuel. The soil of Ohio and Indiana has been bored full of 
holes in this search. Many places have been successful, more 
have failed; for, as Dr. Orton says:* “ Every county in the west- 
ern half of Ohio, without exception, has already drilled one or 
more wells to the Trenton limestone, or at least has made a vigor- 
ous and determined effort to reach the new source of light and 
heat. Many counties outside this limit have spent and are still 
spending money lavishly in the same search. Even small villages, 
that have heretofore counted themselves too poor to provide such 
fundamental requirements of comfortable living as sidewalks, 
street-lamps, and graveled roadways, find no trouble in raising 
money enough to drill two thousand feet, or more, into the under- 
lying rocks, in search for natural gas. When such towns attain 
any pronounced success in their drilling, they are sometimes tem- 
porarily embarrassed thereby, as there are, in many cases, no 
industries established in them to which a large flow of gas can be 
profitably applied.” 

The amount of gas given off from the numerous successful 
wells in the new fields in Ohio and Indiana is incredible. Findlay 
itself is estimated to possess a supply of 60,000,000 cubic feet per 
day. Bowling Green has several wells which yield over 900,000 
cubic feet per day. Muncie, Indiana, with seven wells, is calcu- 
lated to have 6,000,000 cubic feet a day. Noblesville has one well 
yielding about 2,000,000 cubic feet, and so on for a long list. 
Probably at least 100,000,000 cubic feet a day would be the yield 
of the wells which are now productive in this territory. 

Where all this is occurring, it is a matter of vital importance 
to ascertain whether the supply will be a lasting one. There is 
little doubt but that it is a stored force, and, when once exhausted, 
as it must rapidly be, there will be no new supply. Yet the waste 
which goes on is simply appalling. Some of the wells burned for 
months before they were controlled or utilized. Almost every 
new well, wherever found, is lighted and allowed to burn at the 
rate of from 200,000 to 2,000,000 cubic feet per day, often for 
weeks. It is stated + that for several months of 1886 no less than 
18,000,000 cubic feet of gas were burned in or about Findlay every 
day. The Karg well alone, it is estimated, caused a loss to the 
field of 150,000,000 cubic feet of this precious fuel. Now, it is 
true, there is less of this wanton waste going on. Owners of wells 
and others who are interested have come to see the importance 


* “Ohio Geology,” vol. vi, p. 117. + Ibid., p. 133. 
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of husbanding this valuable product, and there is less and less 
waste every day. Indeed, it behooves all to be careful, for, with 
the exhaustion of the gas, the improvements, the factories, the 
towns themselves will vanish. 
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PLANTS IN WITCHCRAFT.* 
By T. F. THISELTON DYER. 


open vast proportions which the great witchcraft movement 
assumed in by-gone years explains the magic properties which 
we find ascribed to so many plants in most countries. In the ne- 
farious trade carried on by the representatives of this cruel system 
of sorcery certain plants were largely employed for working mar- 
vels, hence the mystic character which they have ever since re- 
tained. It was necessary, however, that these should be plucked 
at certain phases of the moon or seasons of the year, or from some 
spot where the sun was supposed not to have shone on it.t Hence 
Shakespeare makes one of his witches speak of “root of hemlock 
digg’d i’ the dark,” and of “slips of yew sliver’d in the moon’s 
eclipse,” a practice which was long kept up. The plants, too, 
which formed the witches’ pharmacopeeia, were generally selected 
either from their legendary associations or by reason of their poi- 
sonous and soporific qualities, Thus, two of those most frequently 
used as ingredients in the mystic caldron were the vervain and 
the rue, these plants having been specially credited with super- 
natural virtues. The former probably derived its notoriety from 
the fact of its being sacred to Thor, an honor which marked it 
out, like other lightning plants, as peculiarly adapted for occult 
uses. It was, moreover, among the sacred plants of the Druids, 
and was only gathered by them, “when the dog-star arose, from 
unsunned spots.” At the same time, it is noteworthy that many 
of the plants which were in repute with witches for working their 
marvels were reckoned as counter-charms, a fact which is not 
surprising, as materials used by wizards and others for magical 
purposes have generally been regarded as equally efficacious if 
employed against their charms and spells.{ Although vervain, 
therefore, as the “enchanters’ plant,” was gathered by witches to 
do mischief in their incantations, yet, as Aubrey says, it “ hinders 
witches from their will,” a circumstance to which Drayton further 
refers when he speaks of the vervain as “’gainst witchcraft much 
avayling.” Rue, likewise, which entered so largely into magic 
rites, was once much in request as an antidote against such prac- 

* From “The Folk-Lore of Plants,” in the press of D. Appleton & Co. 

+ See Moncure Conway’s “ Demonology and Devil-Lore,” 1880, ii, 324. 

¢ See Friend’s “* Flower-Lore,” ii, 529, 580. 

















PLANTS IN WITCHCRAFT. 827 


tices; and nowadays, when worn on the person in conjunction with 
agrimony, maiden-hair, broom-straw, and ground-ivy, it is said in 
the Tyrol to confer fine vision, and to point out the presence of 
witches. 

It is still an undecided question as to why rue should out of all 
other plants have gained its wide-spread reputation with witches, 
but M. Maury supposes that it was on account of its being a nar- 
cotic and causing hallucinations. At any rate, it seems to have 
acquired at an early period in England a superstitious reverence, 
' for, as Mr. Conway says,* “we find the missionaries sprinkling 
holy water from brushes made of it, whence it was called ‘herb 
of grace.’” 

Respecting the rendezvous of witches, it may be noted that they 
very frequently resorted to hills and mountains, their meetings 
taking place “on the mead, on the oak sward, under the lime, 
under the oak, at the pear-tree.” Thus the fairy rings which are 
often to be met with on the Sussex downs are known as hag-tracks,t 
from the belief that “they are caused by hags and witches, who 
dance there at midnight.”{ Their love for sequestered and ro- 
mantic localities is widely illustrated on the Continent, instances 
of which have been collected together by Grimm, who remarks 
how “the fame of particular witch-mountains extends over wide 
kingdoms.” According to a tradition current in Friesland,* “no 
woman is to be found at home on a Friday, because on that day 
they hold their meetings and have dances on a barren heath.” 
Occasionally, too, they show a strong predilection for certain 
trees, to approach which as night-time draws near is considered 
highly dangerous. The Judas-tree (Cercis siliquastrum) was one 
of their favorite retreats, perhaps on account of its traditionary 
association with the apostle. The Neapolitan witches held their 
tryst under a walnut-tree near Benevento,| and at Bologna the peas- 
antry tell how these evil workers hold a midnight meeting beneath 
the walnut-trees on St. John’s Eve. The elder-tree is another haunt 
under whose branches witches are fond of lurking, and on this 
account caution must be taken not to tamper with it after dark.“ 
Again, in the Netherlands, experienced shepherds are careful not 
to let their flocks feed after sunset, for there are wicked elves that 
prepare poison in certain plants—nightwort being one of these. 
Nor does any man dare to sleep in a meadow or pasture after sun- 
set, for, as the shepherds say, he would have everything to fear. 


* “Demonology and Devil- ” ii, 324. 

+ Grimm, “ Teutonic Mythology,” 1883, iii, 1051. 

t Folkard’s “ Plant Lore, Legends, and Lyrics,” 1884, p. 91. 
* Thorpe’s “ Northern Mythology,” iii, 19. 

{ Grimm’s “Teutonic Mythology,” iii, 1052. 

4 See Thorpe’s “ Northern Mythology,” iii, 267. 
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A Tyrolese legend* relates how a boy who had climbed a tree 
“overlooked the ghastly doings of certain witches beneath its 
boughs. They tore in pieces the corpse of a woman, and threw 
the portions in the air. The boy caught one, and kept it by him; 
but the witches, on counting the pieces, found that one was miss- 
ing, and so replaced it by a scrap of alder-wood, when instantly 
the dead came to life again.” 

Similarly, also, they had their favorite flowers, one having been 
the foxglove, nicknamed “ witches’ bells,” from their decorating 
their fingers with its blossoms; while in some localities the hare- 
bell is designated the “ witches’ thimble.” On the other hand, 
flowers of a yellow or greenish hue were distasteful to them.} 

In the witchcraft movement it would seem that certain plants 
were in requisition for particular purposes, these workers of dark- 
ness having utilized the properties of herbs to special ends. A 
plant was not indiscriminately selected, but on account of pos- 
sessing some virtue as to render it suitable for any design that 
the witches might have in view. Considering, too, how multi- 
tudinous and varied were their actions, they had constant need of 
applying to the vegetable world for materials with which to 
carry out their plans. But foremost among their requirements 
was the power of locomotion wherewith to enable them, with 
supernatural rapidity, to travel from one locality to another. Ac- 
cordingly, one of their most favorite vehicles was a besom or 
broom, an implement which, it has been suggested, from its being 
a type of the winds, is an appropriate utensil “in the hands of 
the witches, who are wind-makers and workers in that element.” { 
According to the “Asiatic Register ” for 1801, the Eastern as well 
as the European witches “practice their spells by dancing at 
midnight, and the principal instrument they use on such occa- 
sions is a broom.” Hence, in Hamburg, sailors, after long toiling 
against a contrary wind, on meeting another ship sailing in an 
opposite direction, throw an old broom before the vessel, believ- 
ing thereby to reverse the wind.* As, too, in the case of vervain 
and rue, the besom, although dearly loved by witches, is still 
extensively used as a counter-charm against their machinations— 
it being a well-known belief both in England and Germany that 
no individual of this stamp can step over a besom laid inside 
the threshold. Hence, also, in Westphalia, at Shrovetide, white 
besoms with white handles are tied to the cows’ horns; and, in 
the rites connected with the midsummer fires kept up in different 
parts of the country, the besom holds a prominent place. In Bo- 


* See Folkard’s “ Plant Lore, Legends, and Lyrics,” p. 209. + Ibid., p. 104. 

¢ See Kelly’s “ Indo-European Folk-Lore,” pp. 225-227. 

* See Hardwick’s “Traditions, Superstitions, and Folk-Lore,” p. 117; also Grimm’s 
“Teutonic Mythology,” 1883, iii, 1083, 
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hemia, for instance, the young men collect for some weeks before- 
hand as many worn-out brooms as they can lay their hands on. 
These, after dipping in tar, they light—running with them from 
one bonfire to another—and when burned out they are placed in 
the fields as charms against blight.* The large ragwort—known 
in Ireland as the “ fairies’ horse”—has long been sought for by 
witches when taking their midnight journeys. Burns, in his 
“ Address to the Deil,” makes his witches “skim the muirs and 
dizzy crags” on “rag-bred nags” with “wicked speed.” The 
same legendary belief prevails in Cornwall, in connection with 
the Castle Peak, a high rock to the south of the Logan stone. 
Here, writes Mr. Hunt,t “many a man and woman too, now 
quietly sleeping in the churchyard of St. Levan, would, had they 
the power, attest to have seen the witches flying into the Castle 
Peak on moonlight nights, mounted on the stems of the ragwort.” 
Among other plants used for a similar purpose were the bul- 
rush and reed, in connection with which may be quoted the Irish 
tale of the rushes and cornstalks that “turn into horses the mo- 
ment you bestride them.”{ In Germany* witches were said to 
use hay for transporting themselves through the air. 

When engaged in their various occupations they often consid- 
ered it expedient to escape detection by assuming invisibility, and 
for this object sought the assistance of certain plants, such as the 
fern-seed. In Sweden, hazel-nuts were supposed to have the 
power of making invisible, and it may be remembered how, in 
one of Andersen’s stories, the elfin princess has the faculty of 
vanishing at will by putting a wand in her mouth.| But these 
were not the only plants supposed to confer invisibility, for Ger- 
man folk-lore tells us how the far-famed luck-flower was endowed 
with the same wonderful property ; and by the ancients the helio- 
trope was credited with a similar virtue, but which Boccaccio, in 
his humorous tale of Calandrino in the “Decameron,” applies to 
the so-called stone: “ Heliotrope is a stone of such extraordinary 
virtue that the bearer of it is effectually concealed from the sight 
of all present.” Dante, in his “Inferno,” xxiv, 92, further alludes 
—_ “ Amid this dread exuberance of woe 

Ran naked spirits winged with horrid fear, 
Nor hope had they of crevice where to hide, 
Or heliotrope to charm them out of view.” 


In the same way, the agate was said to render a person in- 


* See Thorpe’s “Northern Mythology,” 1852, iii, 21, 137. 
+ “Popular Romances of the West of England,” 1871, p. 330. 
¢ Grimm’s “ Teutonic Mythology,” iii, 1084. 
_ * See Thorpe’s “ Northern Mythology,” iii, 208, 209. 
| See Yardley’s “Supernatural in Romantic Fiction,” 1880, pp. 131, 132. 
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visible, and to turn the swords of foes against themselves.* The 
Swiss peasants affirm that the Ascension-Day wreaths of the 
amaranth make the wearer invisible, and in the Tyrol the mistle- 
toe is credited with this property. 

But some plants, as we have already pointed out, were cred- 
ited with the magic property of revealing the presence of witches, 
and of exposing them engaged in the pursuit of plying their ne- 
farious calling. In this respect the St. John’s wort was in great 
request, and hence it was extensively worn as an amulet, espe- 
cially in Germany on St. John’s Eve, a time when not only 
witches by common report peopled the air, but evil spirits wan- 
dered about on no friendly errand. Thus the Italian name of 
“devil-chaser,” from the circumstance of its scaring away the 
workers of darkness, by bringing their hidden deeds to light. 
This, moreover, accounts for the custom so prevalent in most 
European countries of decorating doorways and windows with its 
blossoms on St. John’s Eve. 

But, in spite of plants of this kind, witches somehow or other 
contrived to escape detection by the employment of the most sub- 
tle charms and spells. They generally, too, took the precaution 
of avoiding such plants as were antagonistic to them, displaying 
a cunning ingenuity in most of their designs which it was by no 
means easy to forestall. Hence in the composition of their phil- 
ters and potions they infused the juices of the most deadly herbs, 
such as that of the nightshade or monk’s-hood ; and to add to the 
‘ potency of these baleful draughts they considered it necessary to 
add as many as seven or nine of the most poisonous plants they 
could obtain, such, for instance, as those enumerated by one of 
the witches in Ben Jonson’s “ Masque of Queens,” who says: 

“ And I ha’ been plucking plants among 
Hemlock, henbane, adder’s tongue ; 
Nightshade, moonwort, libbard’s bane, 

And twice, by the dogs, was like to be ta’en.” 


Another plant used by witches in their incantations was the 
sea or horned poppy, known in medizeval times as Ficus infer- 
nalis ; hence it is further noticed by Ben Jonson in the “ Witches’ 
Song”: 

“Yes, I have brought to help our vows, 
Horned poppy, cypress-boughs, 
The fig-tree wild that grows on tombs, 
And juice that from the larch-tree comes.” 


Then, of course, there was the wondrous moonwort (Botrychium 
lunaria), which was doubly valuable from its mystic virtue, for, 


* See Fiske, “Myths and Mythmakers,” p. 44; also Baring-Gould’s “Curious Myths of 
the Middle Ages,” 1877, p. 398. 
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as Culpepper* tells us, it was believed to open locks and possess 
other magic virtues. The mullein, popularly termed the hag-taper, 
was also in request, and the honesty (Lwnaria biennis), “in sor- 
ceries excelling,” was equally employed. By Scotch witches the 
woodbine was a favorite plant,+ who, in effecting magical cures, 
passed their patients nine times through a girth or garland of 
green woodbine. 

Again, a popular means employed by witches of injuring their 
enemies was by the bryony. Coles, in his “Art of Simpling,” for 
instance, informs us how “they take likewise ‘the roots of man- 
drake, according to some, or, as I rather suppose, the roots of 
briony, which simple folk take for the true mandrake, and make 
thereof an ugly image, by which they represent the person on 
whom they intend to exercise their witchcraft.” And Lord 
Bacon, speaking of the mandrake, says: “Some plants there are, 
but rare, that have a mossie or downy root, and likewise that 
have a number of threads, like beards, as mandrakes, whereof 
witches and impostours make an ugly image, giving it the form 
of a face at the top of the root, and leave those strings to make a 
broad beard down to the foot.” The witchcraft literature of the 
sixteenth and seventeenth centuries contains numerous allusions 
to the diabolical practice—a superstition immortalized by Shake- 
speare. The mandrake, from its supposed mysterious character, 
was intimately associated with witches, and Ben Jonson, in his 
“ Masque of Queens,” makes one of the hags who has been gath- 
ering this plant say: 

“T last night lay all alone 
On the ground, to hear the mandrake groan; 
And plucked him up, though he grew full low, 
And, as I had done, the cock did crow.” 


We have already incidentally spoken of the vervain, St. John’s 
wort, elder, and rue as antagonistic to witchcraft, but to these 
may be added many other well-known plants, such as the juniper, 
mistletoe, and blackthorn. Indeed, the list might be greatly ex- 
tended—the vegetable kingdom having supplied in most parts of 
the world almost countless charms to counteract the evil designs 
of these malevolent beings. In England the little pimpernel, 
herb-paris, and cyclamen were formerly gathered for this pur- 
pose, and the angelica was thought to be specially noisome to 
witches. The snapdragon and the herb-betony had the reputa- 
tion of averting the most subtle forms of witchcraft, and dill and 
flax were worn as talismans against sorcery. Holly is said to be 
antagonistic to witches, for, as Mr. Folkard { says, “in its name 


* “British Herbal.” + See Folkard’s “ Plant Lore, Legends, and Lyrics,” p. 880. 
¢ “Plant Lore, Legends, and Lyrics,” p. 876. 
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they see but another form of the word ‘holy,’ and its thorny foli- 
age and blood-red berries are suggestive of the most Christian 
associations.” Then there is the rowan-tree or mountain-ash, 
which has long been considered one of the most powerful anti- 
dotes against works of darkness of every kind, probably from its 
sacred associations with the worship of the Druids. Hence it is 
much valued in Scotland, and the following couplet, of which 
there are several versions, still embodies the popular faith: 
* Rowan-tree and red thread 
Put the witches to their speed.” 


But its fame has not been confined to any one locality, and as far 
south as Cornwall the peasant, when he suspects that his cow has 
been “ overlooked,” twists an ashen twig round its horns. Indeed, 
so potent is the ash as a counter-charm to sorcery, that even the 
smallest twig renders their actions impotent; and hence, in an old 
ballad entitled “Laidley Wood,” in the “Northumberland Gar- 
land,” it is said : 
“The spells were vain, the hag returned 
To the queen in sorrowful mood, 
Crying that witches have no power 
Where there is row’n-tree wood.” 


Hence persons carry an ashen twig in their pocket, and according 
to a Yorkshire proverb— 
“If your whipstick’s made of row’n, 
You may ride your nag through any town”; 
but, on the other hand, “ Woe to the lad without a rowan-tree 
gail!” Possessed of such virtues, it is not surprising that the 
mystic ash should have been held in the highest repute, in illus- 
tration of which we find many an amusing anecdote. Thus 
according to a Herefordshire tradition, some years ago two hogs- 
heads full of money were concealed in an underground cellar | 
belonging to the Castle of Penyard, where they were kept by 
supernatural force. A farmer, however, made up his mind to get 
them out, and employed for the purpose twenty steers to draw 
down the iron door of the vault. On the door being slightly 
opened, a jackdaw was seen sitting on one of the casks, but the 
door immediately closed with a bang—a voice being heard to say : 
“ Had it not been 
For your quicken-tree goad, 
And your yew-tree pin, 
You and your cattle 
Had all been drawn in.” 


Another anecdote current in Yorkshire is interesting, showing 
how fully superstitions of this kind are believed:* “ A woman 


* Henderson’s “ Folk-Lore of Northern Counties,” 1879, p. 225. 











PLANTS IN WITCHCRAFT. 833 


was lately in my shop, and in pulling out her purse brought out 
also a piece of stick a few inches long. I asked her why she car- 
ried that in her pocket. ‘Oh,’ she replied, ‘I must not lose that, 
or I shall be done for.” ‘Whyso?’ I inquired. ‘ Well,’ she 
answered, ‘I carry that to keep off the witches; while I have that 
about me, they can not hurt me.’ On my adding that there 
were no witches nowadays, she instantly replied: ‘Oh, yes! there 
are thirteen at this very time in the town, but so long as I have 
my rowan-tree safe in my pocket they can not hurt me.’” 

Occasionally when the dairy-maid churned for a long time 
without making butter, she would stir the cream with a twig of 
mountain-ash, and beat the cow with another, thus breaking the 
witch’s spell. But, to prevent accidents of this kind, it has long 
been customary in the northern counties to make the churn-staff 
of ash. For the same reason herd-boys employ an ash-twig for 
driving cattle, and one may often see a mountain-ash growing 
near a house. On the Continent the tree is in equal repute, and 
in Norway and Denmark rowan-branches are usually put over 
stable-doors to keep out witches, a similar notion prevailing in 
Germany. No tree, perhaps, holds such a prominent place in 
witchcraft-lore as the mountain-ash, its mystic power having 
rarely failed to render fruitless the evil influence of these enemies 
of mankind. 

Lastly, to counteract the spell of the evil eye, from which 
many innocent persons were believed to suffer in the witchcraft 
period, many flowers have been in requisition among the numer- 
ous charms used. Thus, the Russian maidens still hang round 
the stem of the birch-tree red ribbon, the Brahmans gather rice, 
and in Italy rue is in demand. The Scotch peasantry pluck twigs 
of the ash, the Highland women the groundsel, and the German 
folk wear the radish. In early times the ringwort was recom- 
mended by Apuleius, and later on the fern was regarded as a pre- 
servative against this baneful influence. The Chinese put faith 
in the garlic; and, in short, every country has its own special 
plants. It would seem, too, that after a witch was dead and 
buried, precautionary measures were taken to frustrate her bane- 
ful influence. Thus, in Russia, aspen is laid on a witch’s grave, 
the dead sorceress being then prevented from riding abroad. 








Tue first mention of a canal to unite the oceans was made—to assert its impos- 
sibility—by an old Spanish historian, P. Acosta, who said, in 1588, that “no 
human power would be safficient to cut through the strong and impenetrable 
bonds which God has put between the two oceans of mountains and iron rocks ” ; 
and he added, “ If it were possible, it would appear to me to be very just to fear 
the vengeance of Heaven for attempting to improve the works which the Creator, 
in his almighty will and providence, ordered from the creation of the world.” 
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SKETCH OF JAMES POLLARD ESPY. 


\ | ETEOROLOGY is one of the youngest of the sciences. Most 
of what is settled and systematized has been developed 


within the memory of men who are still living. The contribu- 
tions of Americans to research in this branch have been among 
the most important. Among the earlier labors in this field none 
deserve or have received wider recognition than those of Prof. 
Espy. He may, indeed, be regarded with justice as the founder of 
the science as at present cultivated in relation to storm predictions, 

JAMES P. Espy was born in Westmoreland County, Pa., May 9, 
1785, and died in Cincinnati, Ohio, January 24, 1860. While he 
was still an infant his father moved to the Blue Grass region of 
Kentucky ; but, on finding the institution of slavery antagonistic 
to the principles inherited from his Huguenot ancestry, he re- 
moved after a few years to the Miami Valley in Ohio. One of his 
daughters had in the mean time married a Kentuckian of Mount 
Sterling, and James, remaining with this sister for the sake of the 
opportunity, became, at eighteen years of age, a student in Tran- 
sylvania University, at Lexington. Here he was visited in 1805 
by an elder brother, who was engaged in the practice of+the law - 
in Pennsylvania, who wrote of him: “I met my brother James, 
whom I had not seen since he was an infant. I found him at the 
university, where he had made considerable progress in the dead 
languages and in general science. He shows an ardent desire for 
knowledge, and promises to be both intelligent and useful.” He 
was graduated in 1808, and went to Xenia, Ohio, where he taught 
school and studied law. Of this part of his career, Mrs. L. M. 
Morehead, his niece, in her “Few Incidents” * of his life, says 
that “ his love for teaching amounted to enthusiasm, and, although 
he completed his law studies, he finally abandoned the idea of 
choosing the law as his profession, and determined to follow the 
bent of his inclination, and become a conscientious instructor of 
youth.” To his latest years “he considered this a noble profes- 
sion, and even in old age was fond of drawing out young students 
to talk over their lessons with him, both hearing them and asking 
them questions.” Either before or after this—the authorities dif- 
fer—he filled creditably and satisfactorily the position of principal 
of the academy at Cumberland, Md., where he married Miss Mar- 
garet Pollard, who afterward gave him her full sympathy and 
encouragement in his meteorological researches. 

In 1817 Mr. Espy became a teacher in the classical department 
of the Franklin Institute, a position in which, according to the 

* “ A Few Incidents in the Life of Professor James P. Espy, by his Niece, Mrs. L. M. 
Morehead,” Cincinnati, Robert Clarke & Co. 
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late Prof. A. D. Bache, he became known as “one of the best 
classical and mathematical instructors in Philadelphia, which at 
that day numbered Dr. Wylie, Mr. Sanderson, and Mr. Crawford 
among its teachers. Impressed by the researches and writings of 
Dalton and of Daniell on meteorology,” Prof. Bache continued, in 
a eulogy before the Regents of the Smithsonian Institution, “ Mr. 
Espy began to observe the phenomena and then to experiment 
on the facts which form the groundwork of the science. As he 
observed, experimented, and studied, his enthusiasm grew, and 
his desire to devote himself exclusively to the increase and dif- 
fusion of the science finally became so strong that he determined 
to give up his school, and to rely for the means of prosecuting his 
researches upon his slender savings and the success of his lect- 
ures, probably the most original which have ever been delivered 
on this subject. His first course was delivered before the Frank- 
lin Institute of Pennsylvania, of which he had long been an active 
member, and where he met kindred spirits, ready to discuss the 
principles or the applications of science, and prepared to extend 
their views over the whole horizon of physical and mechanical 
research. As chairman of the Committee on Meteorology, Mr. 
Espy had a large share in the organization of the complete sys- 
tem of meteorological observations carried on by the Institute 
under the auspices and within the limits of the State of Pennsyl- 
vania.” Mrs. Morehead quotes from the account of a friend who 
visited him in Philadelphia a description of Prof. Espy’s method 
of pursuing his atmospheric ealculations, which necessarily had 
to be carried on out of doors. The high fence inclosing the small 
yard was of smooth plank, painted white, while the space inclosed 
was filled with vessels of water and numerous thermometers for . 
determining the dew-point. The white fence, when last seen by 
the narrator, was so covered with figures and calculations that 
not a spot remained for another sum or column. Prof. Espy’s 
theory of storms was first developed in successive memoirs in the 
“Journal of the Franklin Institute,” containing discussions of 
the changes of temperature, pressure, and moisture of the air, 
and of the direction and force of the wind, and other phenomena 
attending remarkable storms in the United States and on the 
ocean adjacent to the Atlantic and Gulf coast. “ Assuming great 
simplicity,” says Prof. Bache, “as it was developed, and founded 
on the established laws of physics, and upon ingenious and well- 
directed experiments, this theory drew general attention to itself, 
especially in the United States. A memoir submitted anonymously 
to the American Philosophical Society of Philadelphia gained for 
Mr. Espy the award of the Magellanic premium in the year 1836, 
after a discussion remarkable for ingenuity and closeness in its 
progress, and for the almost perfect unanimity of its result.” 
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In 1840 Prof. Espy, by invitation, visited England for the pur- 
pose of explaining his theory of storms before the British Associ- 
ation. He presented it, in an elaborate paper, in September, 1840, 
Prof. Forbes being the presiding officer of the meeting, after 
which it was subjected to a lively discussion, in which some of 
the most eminent British scientific men of the day took part, some 
sustaining it, and some presenting objections to it. He afterward 
visited Paris, and presented a communication to the Academy of 
Sciences. The committee to whom the communication was re- 
ferred, consisting of MM. Arago, Pouillet, and Babinet, at the 
conclusion of their report, admitted that the memoir “contains a 
great number of well-observed and well-described facts. His the- 
ory in the present state of science alone accounts for the phenom- 
ena, and when completed, as Mr. Espy intends, by the study of 
the action of electricity when it intervenes, will leave nothing to 
be desired. In a word, for physical geography, agriculture, navi- 
gation, and meteorology, it gives us new explanations, indications 
useful for ulterior researches, and redresses many accredited 
errors. The committee expresses, then, the wish that Mr. Espy 
may be placed by the Government of the United States in a posi- 
tion to continue his important investigations, and to complete his 
theory, already so remarkable, by means of all the observations 
and all the experiments which the deductions even of his theory 
may suggest to him in a vast country, where enlightened men are 
not wanting to science, and which is, besides, the home of those 
fearful storms. The work of Mr. Espy causes us to feel the neces- 
sity of undertaking a retrospective examination of the numerous 
documents already collected in Europe, to arrange them, and 
draw from them deductions which they can furnish, and more 
especially at the present period, when the diluvial rains which 
have ravaged the southeast of France have directed attention to 
all the possible causes of similar phenomena. Consequently, the 
committee proposes to the Academy to give its approbation to the 
labors of Mr. Espy, and to solicit him to continue his researches, 
and especially to try to ascertain the influence which electricity 
exerts in these great phenomena, of which a complete theory will 
be one of the most precious acquisitions of modern science.” 

This report was incorporated in full in the introduction to 
“The Philosophy of Storms ”—“not merely,” as the author says 
with characteristic independence of opinion, “ for the purpose of 
showing the reader that I have the highest authority on my side 
—for I do not submit to authority myself—but to exhibit a beau- 
tiful analysis of my theory by three of the most distinguished 
philosophers in Europe. As a matter of authority, however, I 
should be justified in bringing forward the report to rebut au- 
thority. It had been sneeringly said before a large audience, by 
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a distinguished professor, that I had failed to convince men of 
science of the truth of my theory, and that I had appealed to 
the people, who are incapable of judging. It became, therefore, 
necessary to obtain authority against authority.” 

The origin of the studies upon which the theory of storms is 
based is traced in the opening paragraph of the “ Philosophy” to 
the result described by Dalton, that the quantity of vapor in 
weight, existing at any time in a given place, could be deter- 
mined by means of a thermometer and a tumbler of water cold 
enough to condense on its outside a portion of the vapor in the 
air. “It occurred to me at once,” Prof. Espy says, “that this was 
the lever with which the meteorologist was to move the world. I 
immediately commenced the study and examination of atmos- 
pheric phenomena, determined to discover, if possible, what con- 
nection there is between rain and the quantity of vapor in the 
atmosphere.” Prof. Espy prefaced his paper in the British Asso- 
ciation by saying that he had found, by examining simultaneous 
observations in the middle of storms and all round their borders, 
that the wind blows inward on all sides of a storm toward its cen- 
tral parts; toward a point if the storm is round, and toward a 
line if the storm is oblong, extending through its longest diame- 
ter. The theory is, in brief, that every atmospheric disturbance 
begins with the ascension of air that has been rarefied by heat. 
The rising mass dilates, and, as its temperature falls, precipitates 
vapor in the form of clouds. Owing to the liberation of the 
latent heat, the dilatation continues with the rising till the moist- 
ure of the air forming the upward current is practically ex- 
hausted. The heavier air flows in beneath, and, finding a dimin- 
ished pressure above it, rushes upward with constantly increasing 
violence. The great quantity of aqueous vapor precipitated dur- 
ing this atmospheric disturbance gives rise to heavy rains. Much 
of this theory still holds good; but it has been found that the 
motion of the wind in storms is rotary. 

Besides his explanation and proofs of this theory, Prof. Espy 
presented to the British Association a paper on “ Four Fluctua- 
tions of the Barometer.” The theory was more fully elabo- 
rated in “The Philosophy of Storms,” which was published in 
a large octavo volume by Little, Brown & Co., Boston, in 
1841, and was re-enforced by detailed descriptions of a large 
number of storms occurring on the land and the ocean, the 
course of which the author had been able to follow and study 
with considerable accuracy. It also contained his answers to the 
citicisms which had been made against his theory in the British 
Association and elsewhere by prominent men of science and rival 
meteorologists. In it, furthermore, he defended his theory that 
storms could be produced by large fires making local disturb- 
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ances in the equilibrium of temperature, whence follow ascend- 
ing currents, cloud and rain. He spent much effort in trying to 
secure an experimental demonstration of this scheme, and made 
unsuccessful petitions to Congress and the Legislature of Penn- 
sylvania for appropriations to enable him to carry them out on 
an adequate scale. The scheme was not regarded as practicable, 
and he became the object of some ridicule for his enthusiasm—to 
which he replied in his book with the self-possession of a man 
who believes to the full in his purposes: “Gentlemen have made 
their puns on this project, and had their laugh: and I am sorry 
to see, by letters which I have received, that my friends and rela- 
tions at a distance are much troubled by these innocent laughs; 
but let them be consoled: I have laughed too, well knowing that 
those who laughed the most heartily would be most willing to 
encourage the experiment as soon as they discovered they had 
nothing to laugh at. Asa proof that I was right in this antici- 
pation, I may be permitted to say that I have lately received a 
letter from a highly distinguished member of the American 
Legislature,* who laughed as heartily as any one when my peti- 
tion was presented them, containing many kind expressions, and 
promising me, by way of amends for his levity, to avail himself 
of the earliest opportunity of being better informed on the sub- 
ject of my new philosophy. Such conduct as this is all I want; 
I fear not the strictest scrutiny.” The same confident spirit is 
exhibited in his letter to his superior in the War Department, 
suggesting a second year of employment in the official study of 
storms, and which is given in fac-simile on the following page. 

In 1843 Prof. Espy was given a position in the War De- 
partment, where he could pursue his investigations in atmos- 
pheric currents and disturbances, and receive reports from dis- 
tant points of observation. He instituted a service of daily 
weather reports, out of which our present Signal-Service system 
has grown; and, on the basis of this enterprise, as Mrs. Morehead 
relates in her book, Prof. Henry once remarked to her that 
there was no question in his mind that “Prof. Espy should 
be regarded as the father of the present Signal Service of the 
United States, his ‘Theory of Storms’ having led the way to its 
establishment and present success.” Prof. Henry added that the 
charts now used in the service were identical (with some modi- 
fications) with those that the “Old Storm King” constructed for 
use in the Meteorological Bureau of the War Department when 
he was at its head. A similar acknowledgment was made. by 
General Myer. Prof. Espy was for several years a regent of the 
Smithsonian Institution, and was brought into close relations and 
friendship with Prof. Henry. On the occasion of his death, Prof. 


* Hon. J. J. Crittenden. 
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Bache pronounced his eulogy in the Board of Regents, and the 
Regents passed memorial resolutions, one of which describes him 
as “one of the most useful and zealous of the meteorologists co- 
operating with the Institution, whose labors in both the increase 
and diffusion of knowledge of meteorology have merited the 
highest honors of science at home, and have added to the repu- 
tation of our country abroad.” 

Prof. Espy delivered many lectures in the towns, cities, 
and villages of the United States, explaining his theories and the 
results of his observations. These efforts were very successful, 
and, according to Prof. Bache, by their originality attracted 
more attention to his views than could have been obtained in any 
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other way. “He soon showed remarkable power in explaining ~ 


his ideas. His simplicity and clearness enabled his hearers to 
follow him without too great effort, and the earnestness with 
which he expressed his convictions carried them away in favor 
of his theory.” He was also remarkably successful in gaining 
the sympathy of public men, and, through them, in obtaining 
from the Government continued opportunities for study, research, 
and the comparison of observations. His reports to the Surgeon- 
General of the Army, to Congress, and to the Secretary of the 
Navy, are mentioned as among his latest efforts in this direction. 

Prof. Espy is charged with the one scientific defect that, 
with his deep conviction of the truth of his theory, and the en- 
thusiasm it fed in him, he could not pass beyond a certain point 
in its development, and for the same reasons his deductions were 
often unsafe. He was not prone to examine and re-examine 
premises and conclusions, but considered what had once been 
passed upon by his judgment as finally settled. “ Hence his views 
did not make that impression upon cooler temperaments among 
men of science to which they were entitled, obtaining more credit 
among scholars and men of general reading in our country than 
among scientific men, and making but little progress abroad.” 
But, toward the close of his life, he was induced, by the Secretary 
of the Smithsonian Institution, to re-examine the various parts of 
his theories, and to insert in his “Fourth Report,” while it was 
- going through the press, an account of his most mature views. 

Prof. Espy thought much on subjects of mental and moral 
philosophy, and after his death his relatives in Cincinnati pub- 
lished his short “Treatise on the Will,’ which is described as 
.embodying some original and striking ideas. 

Personally, according to Prof. Bache, “ Prof. Espy was emi- 
nently social, full of bonhomie and enthusiasm, easily kindling 
into a glow by social mental action. In the meetings and free 
discussions of a club formed for promoting research, and espe- 
cially for scrutinizing the labors of its members, and of which 
Sears C. Walker, Prof. Henry, Henry D. Rogers, and myself were 
members, Mr. Espy found the mental stimulus that he needed, 
and the criticism which he courted, the best aids and checks to 
his observations, speculations, and experiments. But there was 
one person who had more influence upon him than all others be- 
sides, stimulating him to progress, and urging him forward in 


each step with a zeal which never flagged—this was his wife.” . 


Mrs. Morehead says that “he never seemed impatient or con- 
cerned at the slow recognition of his discoveries as means of prac- 
tical use in commerce or other national needs. He would say, ‘I 
leave all this to the future, sure that its adaptation to the uses of 
life must one day be seen and acknowledged.’ ” 
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SILK-CULTURE IN THE UNITED STATES. 


Editor Popular Science Monthly: 

Tuose who have watched with interest 
the struggle to introduce the culture of silk- 
into the United States, and noted the many 
failures of those engaged in the work, must 
feel that, if anything is to be done in silk- 
culture in this country, new methods must be 
tried. The old plan of urging women to un- 
dertake the work in addition to whatever they 
may be doing seems in every way impractica- 
ble. The “ New York Tribune,” in July, 1885, 
in dealing with the subject, says: “ It is by no 
means clear that silk-culture holds out any 
trustworthy prospect to American women. 
. . . It has been tried pretty thoroughly in 
California. At Sacramento and San José co- 
cooneries were established, but, though the 
experimenters in these places had the advan- 
tages of an unequaled climate and Chinese 
cheap labor, they failed, and failed signally. 
At intervals similar attempts have been 
made in other States, but the end has always 
been the same. ... The raising of silk- 
worms involves a minute and incessant labor, 
such as Orientals appear to be alone thor- 
oughly fitted for, and it is not at all adapted 
to the capacities of American women.” 

Despite discouragements and failures the 
Department of Agriculture at Washington 
still continues to distribute silk-worm eggs, 
and in the last annual report for the year 
1887 it is suggested by Mr. Philip Walker, 
the agent in charge, that neighbors might 
save expense, and realize more for their 
work, by joining together in the use of one 
hibernating box, one incubator, and one sti- 
fling apparatus. It is thought that the in- 
terest has been more active this year in the 
United States than in the year before, and 
that progress has been made. The only in- 
stance given, however, is that of a woman liv- 
ing in Johnson County, Mo., who, assisted by 
her mother and four children, tried the ex- 
periment for two years, receiving for the 
cocoons $77.90, which, after deducting her ex- 
penses, which amounted to $20, left her $57.90 
to show for the labor of six people for two 
years! Certainly not a very profitable occu- 
pation, and, judging by this example alone, 
not one that would offer special inducements 
to any one that had the slightest idea of the 
care and work required to raise even a few 
ounces of eggs. To be sure, the actual time 
consumed in the care of the worms could not 
have been more than six weeks of each year ; 
but would not almost any other occupation 
have paid better than this ? 

I am indebted to Mr. Edward Atkinson 
for the fact that, in the year 1886 alone, the 
United States imported 16,092,583 dozen 





eggs, amounting to $2,173,454, and the same 
year imported 1,937,416 bushels of potatoes, 
at the cost of $649,009. Now, when it is 
considered that millions of dollars are ex- 
pended every year for articles which might 
as well be raised in this country, does it not 
seem that it would be better for the Govern- 
ment to help along the industries already 
started here, and leave silk-culture in the 
hands of those who have successfully carried 
on the business for years, and who feel well 
paid at receiving for their work what to an 
American would seem only a mere pittance ? 

Mr. John D. Cutter writes in the “ Boston 
Post” for November 10, 1886, as follows: 
“ As an amusement, silk-culture is all right; 
as a business, it is impossible, for a genera- 
tion or two to come, or until we are so crowd- 
ed in the struggle for life that we can do no 
better for ourselves than to compete with the 
Chinese for bare existence. . . . No occupa- 
tion of any civilized or half-civilized people 
pays its laborers so little as silk-culture, It 
is the very last employment of humanity this 
side of starvation. The reason is patent to 
any one who will look for it; viz., in this in- 
dustry the competition is with the Chinese, 
and the product is of such enormous value 
in proportion to its bulk and weight that 
distance is no protection to the producer, 
because raw silk can be carried around the 
world for one per cent of its value... . 
Silk-culture is no experiment, even in this 
country; it simply don’t pay a people who 
want to earn more than one cent per hour.” 

Light and profitable as the work of rais- 
ing silk-worms is said to be, there are from 
the very outset risks connected with it. If 
the eggs are hatched too early in the season, 
there is danger of late frosts killing the mul- 
berry-leaves, thereby depriving the worms of 
their food; the worms are easily affected by 
changes in the atmosphere, and all through 
the geason there is danger of disease; and 
provided everything goes well, and one is 
able to sell the cocoons, the price given for 
them is small compensation for the time and 
trouble expended, and if, as is so often the 
case, the cocoons are pronounced wort 
there is nothing to show for the weeks o 
incessant labor. Many other experiences 
might be cited to show the absurdity of en- 
couraging competition with the pauper labor 
of other countries. 

Marearette W. Brooks. 
Sarem, Mass., December, 26, 1888. 





THE MENTAL FORCE OF WOMAN. 
Editor Popular Science Monthly : 

No article, perhaps, that has lately ap- 
peared in print has called out a more decided 
difference of opinion than the one entitled 
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“The Relation of the Sexes to Government,” 
which appeared in “ The Popular Science 
Monthly” for October. Especially has this 
been marked in Wyoming, for it is here, I 
believe, that we find the nearest approach 
to a relation of both sexes with the Gov- 
ernment. In the outset of his article Prof. 
Cope stated that, “ being free from the disa- 
bilities imposed by maternity, the male could 
acquire a greater mastery over his environ- 
ment than the female.” Now, in all obser- 
vations of animal life lower than man, the 
contrary appears to be the case. We find 
the female taking the most active part in 
the struggle for the existence of the young, 
and certainly doing as much for her own ex- 
istence as the male for his. The lioness, in 
providing for and protecting her young, which 
in animal life represents the home, exerts a 
much greater “ mastery over the environ- 
ment” than the male, which only for a brief 
period shows a care for the female, and nei- 
ther affection for nor government over the 
young. The horns of the female kine in de- 
fense of the calf are to be dreaded as much as 
those of the male. We do not find the male 
cat feeding or protecting thekittens. The hen 
not only provides for and defends but also 
chastises and governs her brood. In the in- 
sect world we find that the female spider 
eats her husband, bees kill theirs, and fe- 
male ants make slaves of theirs. Coming to 
man, we find that among the Indians the fe- 
male does the drudgery, and also the provid- 
ing, with the exception of the hunting. In 
the wild Kurdish mountains we find women 
doing labor that the beasts of burden fail in, 
bringing great bundles of fire-wood down 
those terrible mountain-sides. We find them 
protecting their fields from the ravages of 
bears, fighting and slaying them with as 
much fury as the men, hindered neither by 
lack of physical strength nor by maternity. 
Macaulay speaks of a scene in the Scottish 
Highlands where aged mothers, pregnant 
wives, and tender girls are harvesting oats, 
while the men bask in the sun or angle in the 
streams. 

Prof. Cope claims that women would be 
irresponsible voters, as they can not assist in 
the execution of the laws that they help make. 
Does their physical nature prevent them from 
doing this? In the riots of Ireland, Canada, 
and the United States does woman stand 
back hindered by physical weakness from 
throwing stones, beating the magistrates, or 
barricading street-car lines? Can it be 
proved scientifically that man had rather 
meet infuriated woman in preference to a 
male antagonist? In the pioneer days did 
not woman's bullet speed as true to the mark 
as man’s in the protection of her home? 
Where has woman failed? In the exhaust- 
ing marches of exiles to Siberia do the facts 
show that man stands the journey better 
than the Russian woman ? 

Again, the professor says, “The mastery 

him has accustomed her to yielding, and 
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to the use of methods of accomplishing her 
desires other than force.” This amounts to 
saying that, while man is superior in force, 
woman is superior in diplomacy. Now, if it 
can be proved that in government the latter 
is as important as the former, then will be 
shown the absolute necessity for co-operation 
of the two sexes in political affairs. In the 
garden of Eden we find, instead of Adam 
choking the apple down the throat of Eve, 
Eve persuading Adam to partake, and here 
diplomacy wins. It can not be denied by 
our most adverse opponents that during the 
last half-century woman has taken posses- 
sion of educational government. The teach- 
ers of the United Statcs to-day are women. 
Our sex governs the schools throughout this 
broad land, and we maintain this govern- 
ment, not through force, but through tact or 
diplomacy. 

Here in Wyoming some expericnce with 
woman suffrage has been acquired, though 
in a Territory of course there can not be as 
wide scope for its exercise as under State- 
hood. Now, if it could be believed all over 
this land that women would allow themselves 
to be “loaded” into wagons by their man, 
and driven to the polls to vote his ticket, as 
the writer of the article in question rudely 
states it, this would give a mighty impetus to 
woman suffrage. But this is false. Suffrage 
is not denied woman because she will vote as 
man dictates, but because she will not ; and 
man knows full well that force would very 
quickly succumb to diplomacy. It is true 
we fo to the polls in carriages placed at our 
disposal by the candidates, but is this any 
proof of disloyalty to our convictions? Are 
the members of a choir who attend the 
services of the G, A. R. in carriages provided 
for them to be accused of having no patriot- 
ism nor respect for the honored dead? Is it 
to be supposed that, in spite of birth, educa- 
tion, or culture, we would become as ignorant 
vassals to the husbands and fathers whose 
love, respect, and protection we had possessed, 
or that our male associates are so debased 
that they would wish us to become such will- 
ingly, or compel us to become so unwilling- 
ly? There are women, no doubt, who vote 
as their husbands vote; but, having been a 
resident and a voter eleven years in Wyo- 
ming, I have yet to find one case where a wom- 
an has voted as the force of man dictated. 
There are women in Wyoming who do not 
vote, but it is not because their male asso- 
ciates compel them to remain at home, and 
they resent such an imputation. Neither is 
the woman - suffrage movement condemned 
by them. The majority of the women in Wy- 
oming vote, and vote according to their own 
preferences, and the men so desire and ex- 
pect them to vote. It has been stated, rath- 
er coarsely, that woman, for the sake of re- 
maining her own master politically, would be 
tempted to refrain from legal marriage. But 
were this to prove true, and were woman 
without a legal protector to step up to the 
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polls to deposit her ballot in opposition to the 
males, we might look more confidently for ex- 
hibitions of force, and, instead of finding wom- 
an submitting privately to the maltreatment 
of her husband, we should see her obliged to 
suffer publicly the brutality of many men. 

I wish that women everywhere would 
study the one argument that can be brought 
against woman suffrage. It is this: Woman 
may reform man. He has shown us clearly 
that he will not reform himself. Now, unless 
woman will interest herself in this reforma- 
tion, she has no business with the ballot. So 
far woman has done as well as man in the 
use of the ballot; she has done no better; 
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but she can, if she will. Man has no right 
to expect woman to take up issues that he 
ignores, nor has he any right to withhold the 
suffrage for fear she will do so. But wom- 
an in asking for the ballot ought to say to 
man, We will make better use of it than you 
have. This is the ground on which we must 
demand the suffrage. Not the use of the 
ballot simply to make our own importance 
greater, but the ballot as it could be used to 
raise politics out of its filthiness, corruption, 
and ignorance, and to bring in the reign of 
purity, patriotism, and intelligence. 
TuereseE A. JENKINS. 
Cuerenne, W. T., November 15, 1888. 
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THE DEVIL-THEORY. 

T is a somewhat melancholy thing to 

reflect that, while we have a min- 
istry of truth in the men who, with dis- 
passionate minds, are applying them- 
selves to discover the laws of nature 
and the true succession and affiliation 
of historical phenomena, we have also a 
ministry of error devoted to opposing, 
one by one, the conclusions of science, 
and fostering in the minds of those to 
whom it is addressed habits of false and 
inconclusive reasoning. We may quote, 
as an example of the first, the work of 
a man like our valued contributor, Dr. 
Andrew D. White, whose articles on 
“ Demoniacal Possession and Insanity” 
in recent numbers of this magazine have 
attracted so much attention. We re- 
gret to have to quote as an illustration 
of the second the recent utterances, on 
the very same subject, of a man who 
stands to-day in what but lately was, 
perhaps, the most progressive pulpit of 
the whole country, that of Plymouth 
Church. The Rev. Dr. Lyman Abbott 
is a man of fine sympathies, of wide 
culture, and of much moderation of 
character and judgment. He is a man 
to whom we should have been disposed 
to look for steady work in the direction 
of sound and reasonable views; particu- 
larly considering the vantage - ground 
he occupies as successor to one who, 
whatever his faults and eccentricities, 





was ever looking toward the light, and 
had thoroughly reconciled himself to 
the leading tenets of modern science. 
Instead of this, however, we find him 
accepting to the fullest extent the doc- 
trine of demoniacal possession, and de- 
fending it by arguments of the most 
sophistical character. While the ex- 
President of Cornell is laboring to ban- 
ish from men’s minds the last vestiges 
of belief in diabolic agency, the success- 
or of Beecher is handling the devils of 
ancient narrative with all the tenderness 
and respect due to the most venerable pos- 
sessions of the human race. Let us, then, 
briefly examine what this prominent di- 
vine has to say on the topic in question. 

Dr. Abbott announces the theory 
that “evil spirits exercise an influence 
over mankind.” He explains later that 
by “evil spirits” he means “disem- 
bodied spirits”; and adds that there is 
“nothing unnatural” in their exercis- 
ing the same kind of control over men 
that masterful characters exercise over 
others of weaker will. This hypothe- 
sis he holds to be not only scriptural, 
but more consonant than any other 
with the facts of science. Charles J. 
Guiteau, of repulsive memory, he con- 
siders to have been a man possessed. 
“What we call the impulses of our 
lower nature are often,” Dr. Abbott is 
inclined to think, “the whispered sug- 
gestions of fiend-like natures, watching 
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for our fall and exultant if they can ac- 
complish it.” This view invests our life 
with “a greater seriousness and solem- 
nity than we are wont to imagine” as 
attaching to it, and makes us realize 
how important it is “to resist the first 
yielding to one who never becomes the 
possessor of a human soul except by its 
own gradual and voluntary subjection 
to his hateful despotism.” 

We have italicized the last few words 
of the last sentence fur an obvious rea- 
son. If any “human soul” has “ grad- 
ually and voluntarily subjected itself” to 
evil passions, what need is there to call 
in the hypothesis of diabolic agency to 
account for even the worst acts of which 
the man may be guilty? What says an 
apostle? ‘Every man is tempted when 
he is drawn away of his own lust and 
enticed.” The logical law of parsimony 
forbids us to suppose anything beyond 
this. What lusts are, we know; what 
devils are, we know not, nor have we 
any means even of certifying ourselves 
in regard to their existence. Why, then, 
frame hypotheses beyond all need for 
them? Moral and physical qualities, 
there is reason to believe, are inherited. 
Will Dr. Lyman Abbott, standing in 
Plymouth pulpit, say: “ No, it is a fam- 
ily devil that is inherited ; the fiend that 
tormented the father pursues the son 
and the grandson”? If he will not say 
that, if he admits that a given indi- 
vidual may receive by inheritance a 
certain moral and physical constitution, 
what difficulty is there in believing that 


. to this source may be traced the deeds 


which mark for good or for evil that 
individual’s life? Dr. Abbott admits 
that “ we can not demonstrate the in- 
fluence of an invisible spirit over man” ; 
but neither can we, he proceeds to say, 
“demonstrate the existence of an ether 
whose waves produce the phenomena of 
light.” The difference between the two 
cases, however, is very easily stated. 
The devils are not required to explain 
any phenomenon; we can get on per- 
fectly well without that hypothesis: 





whereas, it was necessary to suppose an 
ether, in order to render the phenomena 
of light intelligible, by assimilating them 
to those of sound, produced, as we have 
discovered, by the vibrations of another 
medium. We do not doubt, indeed, 
that the amiable Brooklyn divine would 
gladly throw the whole doctrine of 
devils overboard, as not only useless 
but hurtful, were it not for the sanction 
which he understands it to receive from 
the Scriptures. But if it is to be re- 
ceived on faith, why mar the work of 
faith by trying to show that it may also 
be accepted on grounds of reason? 
Faith is only weakened by such help; 
and reason, certainly, is not benefited 
by being put to such forced labor. 

Take the case of Guiteau. If he 
had a devil, why did no one ef the hun- 
dreds of thousands of orthodox believers 
throughout the country cast that devil 
out? What do weread? “These signs 
shall follow them that believe: in my 
name shall they cast out devils.” Did 
any one so much as try to cast the devil 
out of Guiteau? The only utterance 
we distinctly remember as proceed- 
ing from the pulpit at the time was 
a passionate demand by the eloquent 
preacher of the Brooklyn Tabernacle 
for the hanging of Guiteau on a gallows 
as high as Haman’s. If Guiteau really - 
had a devil, it was certainly hard on him 
that the faith of the Christian world was 
at so low an ebb that no one cared even 
to try to relieve him of it. Who knows 
what an innocent and amiable person 
he might have become if the uncanny 
tenant could only have been dislodged ? 
The American nation, however, adopted 
no such theory. Devil or no devil, they 
held Guiteau responsible for his crime, 
and hanged liim accordingly. 

Dr. Abbott talks of the “gradual 
and voluntary subjection ” of a human 
soul to the “hateful despotism” of a 
disembodied fiend. But how does this 
agree with the New Testament narra- 
tives? Are the persons who are there 
mentioned as having been freed from 
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diabolic possession represented as hav- 
ing deliberately and voluntarily given 
themselves into the power of the fiends? 
By no means. They are represented 
rather as the helpless victims of the 
Evil One; and when the devils have 
left them, they are in as sound a moral 
condition (for aught that is hinted to 
the contrary) as if they had never been 
possessed. They are not told to go and 
sin no more, as was the woman taken in 
adultery. They are not warned, as Dr. 
Abbott warns his readers, against putting 
themselves, of their own free will, in the 
power of the fiend. Had their subjec- 
tion to evil been gradual and voluntary, 
how could their corrupted and debased 
moral natures have been transformed in 
a moment by a word addressed not to 
them, but to the indwelling devils? The 
fact that on one occasion the devils were 
gratified by being allowed to enter into 
a herd of swine would seem to show that 
personal merit or demerit had nothing to 
do with their choice of an abode. It is 
not to be supposed that those particular 
swine were sinners above all the swine 
that dwelt on the shores of Gennesaret. 
If Dr. Abbott will therefore consider the 
matter candidly, he will see that his the- 
ory has the double fault of scandalizing 
reason and opposing Scripture. Surely 
it is time that, for men as intelligent and 
with as liberal instincts as Dr. Abbott, 
the bands of authority were broken in 
matters of this kind. What do we 
want with devils in nineteenth-century 
thought? Cuan any honest man say that 
we need them as a working hypothesis 
for scientific purposes? Would not such 
a hypothesis rather prove an obstacle to 
scientific investigation by drawing atten- 
tion away from the natural antecedents 
of crime and insanity? What misery has 
been wrought by this doctrine in past 
ages Dr. White has well shown. To-day 
it is a mere wretched survival from ages 
of ignorance, and one which a wise man, 
if he can not afford openly to combat, 
should at least studiously and conscien- 
tiously ignore. 





LEARNING TO THINE, 


In every-day life no fact is more no- 
ticeable than the inability of many per- 
sons to do their own thinking, even in 
matters and upon lines wholly within 
the range of their intelligence. They 
will see a point that is suggested to 
them, and will at once understand its 
bearing on some matter in hand; but 
they do not seem to have the faculty or 
art of raising points for themselves, and 
consequently their action is not as in- 
telligent as it might be. If given a rule 
to work by, they will apply it, not only 
in season but out of season, and will 
look amazed if one suggests that, under 
special circumstances, they should have 
varied their usual procedure. Every 
employer and overseer of labor knows 
to what an extent this is the case. It is 
the exceptional workman who really 
thinks, and who can therefore be trusted 
to suit his action to circumstances. And 
so in nearly every sphere of life; a kind 
of automatism seems to be the rule, and 
intelligent self-direction, in the light of 
present facts, more or less the exception. 

One is, therefore, tempted to ask 
whether, in connection with our sys- 
tems of education, some gymnastic 
might not be devised for the special 
purpose of teaching the rising genera- 
tion to think. The mere introduction 
of the natural sciences into school and 
college courses will not suffice; for, as 
was shown in a report published in 
these columns a few years ago, the 
sciences may be taught with very little 
intellectual result. What is needed is 
to form the habit of thought in conneo.. 
tion with everything ; and, without as- 
suming to speak with authority, we can 
not help inclining to the opinion that 
this might be done by presenting every 
object of thought as something not com- 
plete in itself, but as requiring, for its 
proper comprehension, to be considered 
in its relations to other things. Nearly 
every act of stupidity committed in 


daily life arises from disregarding the 
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relations of things—in other words, 
treating something or other as if it 
stood apart, in no kind of dependence 
on anything else. How many such 
acts would be avoided by the simple 
reflection that such and such a thing 
must have had a cause, or that it is sure 
to have a consequence! How many, by 
no more profound or acute exercise of 
thought than is involved in recognizing 
that a thing can not both be and not be 
at the same time! How many, by some 
simple consideration of time, place, or 
quantity! How many, by a mere ques- 
tion as to the meaning of a word! 

One of the main points in education, 
therefore, ought to be, as it seems to us, 
to form the habit of treating everything 
as the possible subject of a great number 
of questions, some of which at least must 
be asked and answered before the thing 
can be, in any true sense, understood. 
Habit is everything, and if the habit of 
asking questions, arranged under certain 
categories, could once be formed, the 
victory of intelligence over mental iner- 
tia would be secured. It is probable 
that not a little harm is done in the 
education of the young by unduly ap- 
pealing to the sense of wonder. Wonder 
is essentially a stupid emotion; it cer- 
tainly is the one that stapid people are 
most eager to gratify. The object of 
wonder stands alone, challenging atten- 
tion as being something out of the ordi- 
nary course of things. But just in pro- 
portion as wonder is excited is rational 
inquiry discouraged. People do not 
want to have the marvelous so explained 
as to bring it into the category of nat- 
ural and necessary phenomena. From 
the days of Anaxagoras, who got into 
trouble for propounding a physical the- 
ory of the sun, down to our own time, 
men have resented explanations of what 
they have chosen to consider beyond or 
above explanation. In lieu of wonder, 
however, we may very usefully stimu- 
late curiosity ; and this may be done in 
a@ general way by representing every- 
thing as leading us on, if properly con- 
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sidered, to views and truths beyond it- 
self—as having its own “aura,” as the 
physicists sometimes say, of force or in- 
fluence, and certain related objects with 
which it maintains constant communi- 
cation. 

The successful teacher will be he 
who, whatever his subject may be, 
knows best how to present things in 
their relations; who deals not with un- 
connected units, but with the vitally 
connected parts of some organic system 
of knowledge; and who himself is pene- 
trated by a sense of the interdependence 
of the truths or propositions that form 
the matter of his teaching. It ought 
to be possible to make all instruction 
subserve the purpose of stimulating 
thought, of giving to every mind a free 
activity of its own. The thinking that 
is required for an intelligent direction 
of the ordinary concerns of life is not 
abstruse thinking; it is, on the contrary, 
in nine cases out of ten, if not in a much 
larger proportion still, essentially com- 
monplace thinking. We hear from 
time to time much foolish disparage- 
ment of theory as opposed to practice ; 
but there is just this much foundation 
for the popular prejudice on the sub- 
ject, that brilliant theoricians are occa- 
sionally apt to overlook the simpler 
and more ordinary aspects of the mat- 
ters with which they deal; while plain, 
plodding men, if intent on business, will 
at least guard the points that most com- 
monly present themselves, and will thus, 
in the majority of cases, bring things 
to a successful issue. Educational effort 
should be most distinctly bent upon 
giving every human being the habit of 
asking questions as a preparation for 
action. The questions need not in most 
cases be asked of others: it is often 
enough to raise and distinctly face them ; 
then the answer comes of itself. We 
have had too many examinations in 
which the mind is put to a strain, and 
too little work of the kind involving no 
strain, but simply tending to keep the 
mind in a healthy condition of activity 
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and alertness. At home as well as at 
school, children should be taught to 
think the thoughts that are suited to 
their age and capacity ; and the neglect 
of such thought as is quite within their 
powers should be treated as a fault. 
We are confident that when a general 
effort comes to be made for the specific 
purpose of awakening intelligence, and 
when, for the furtherance of this end, 
we throw away a great quantity of the 
useless lumber with which we now en- 
cumber the minds of the young, the re- 
sult will be a great development of good 
sense and practical efficiency. 


LITERARY NOTICES. 


A Text-Book or GENERAL ASTRONOMY FOR 
CoLLeGes aND Screntiric Scnoots. By 
Cuartes A. Younc, Ph. D., LL. D. Bos- 
ton: Ginn & Co., 1888. Pp. 550. Price, 
$2.40. 

Pror. C. A. Youne’s “ Text-Book of Gen- 
eral Astronomy for Colleges and Scientific 
Schools” is a work worthy of the reputation 
of its author, and creditable to the progress 
of American science. Not only his long ex- 
perience as a teacher is manifested in the 
book, but also the character of his teaching, 
which is clearly that of a man in close sym- 
pathy with his students, who perceives accu- 
rately the attitude of their minds toward the 
subject, and knows just when and where to 
lend assistance. It is no mere compilation, 
but, to an uncommon extent, an original 
work, In some text-books of astronomy 
many things that the really earnest student 
wants to know seem to have been carefully 
excluded ; he gets results, but not the meth- 
ods of attaining them, and he can not help 
feeling that the author has kept him out of the 
secret, as if it were a performance in presti- 
digitation. Prof. Young’s book is admirably 
free from this fault. He not only explains 
principles and methods with unusual dis- 
tinctness, but he is careful to show the stu- 
dent where to go for further or fuller infor- 
mation. And when he sends the beginner 
to higher works he starts him off with a clear 
conception of what he is to go for, which in 
itself is half the battle. Moreover, he takes 
pains to point out the limitations of the sci- 
ence—a thing of greater importance than 
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may at first sight appear. For instance, 
what he says of the nature of the attraction 
of gravitation is something that the ordinary 
student rarely gets, but that is of the first 
importance for a proper comprehension of 
the subject: “We must not imagine the 
word ‘attract’ tomean too much, It merely 
states the fact that there is a tendency for 
the bodies to move toward each other, with- 
out including or implying any explanation 
of the fact. So far no explanation has ap- 
peared which is less difficult to comprehend 
than the fact itself. Whether bodies are 
drawn together by some outside action, or 
pushed together, or whether they themselves 
can act across space with mathematical in- 
telligence—in what way it is that ‘attrac 
tion’ comes about is still unknown—appar- 
ently as inscrutable as the very nature and 
constitution of an atom of matter itself; i 
is simply a fundamental fact” (p. 109). 

The whole tone of the book is stimulating 
and suggestive. It is interesting to the gen- 
eral reader as well as to the student. The 
chapter on “The Earth as an Astronomical 
Body,” for instance, is a beautiful example 
of comprehensive treatment combined with 
clear and succinct statement, including, with 
an explanation of just those principles that 
the student needs to have made plain, a 
summary of the latest knowledge which in- 
terests everybody. To particularize a little, 
we have not seen in any work of the kind so 
perspicuous and satisfactory an account of 
the Foucault experiments with the pendulum 
and the gyroscope as that given by Prof. 
Young. 

Among the little things, which are too 
often entirely overlooked by writers of text- 
books, but whose suggestiveness and value in 
awakening the interest of the student, and 
clarifying his ideas, have been recognized in 
this book, we note the demonstration of the 
eastward deviation of falling bodies (p. 94); 
the explanation of how the height of the 
mountains of the moon is measured (p. 170); 
the ingenious proof of the moon’s rotation (p. 
154); and the stimulating little example on 
page 123, showing how the eccentricity of 
the carth’s orbit may be found from the 
greatest and least apparent diameters of 
the sun. 

As was to be expected from the author’s 


wide reputation and recognized authority as 
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an observer of solar phenomena, the chap- 
ters on the sun are among the most inter- 
esting, instructive, and generally valuable 
portions of the book. It is worth while to 
quote two or three passages from these chap- 
ters in which he sums up the latest results 
of investigation and theory. After quoting 
Secchi’s later eruption theory of sun-spots, 
and pointing out an obvious objection to it, 
he remarks: “ Perhaps the true explanation 
may be that when an eruption eccurs at any 
spot the photosphere somewhere in the neigh- 
borhood settles down in consequence of the 
diminution of the pressure beneath, thus form- 
ing a ‘ sink,’ so to speak, which is of course 
covered by a greater depth of cooler vapors 
above, and so looks dark ” (p. 190). 

In regard to the disputed question of the 
influence of solar disturbances, as indicated 
by sun-spots, upon the meteorology of the 
earth, concerning which some extravagant 
notions have recently been set forth, Prof. 
Young says, “It is now quite certain that 
whatever influence the sun-spots exert upon 
terrestrial meteorology is very slight, if it 
exists at all.” This statement, coming from 
one who ranks so high as an authority on 
solar physics, must be rather discouraging 


to those who have been trying to fix the re-, 


sponsibility for every great tornado, or other 
unusually destructive storm of late years, 
upon some unfortunate sun-spot. 

Our author speaks with characteristic 
modesty, and yet very interestingly, of the 
phenomenon of “the reversing layer,” first 
observed by him during the solar eclipse of 
1870, and which seems to indicate the exist- 
ence of a gaseous stratum or shell surround- 
ing the photosphere, and not above five hun- 
dred miles in thickness, to which the forma- 
tion of the dark lines in the solar spectrum 
is mainly due. While by no means aban- 
doning his own opinion of the probable na- 
ture of this phenomenon, he frankly states 
the opposing view of Mr. Lockyer, and points 
out how observation may be directed to set- 
tle the question. 

A most inspiring and encouraging state- 
ment for those who may be troubled by 
doubts as to whether any important discov- 
eries remain to be achieved by future stu- 
dents of the sun is that “among the many 
thousand lines of the solar spectrum only a 
few hundred are so far identified.” There 
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are twelve elements familiar to us on the 
earth, which are known to exist in the sun, 
and nine others of whose existence there 
the evidence is not quite conclusive. Prof. 
Young does not pronounce quite so positively 
as some foreign savanis have done sgainst 
the validity of Dr. Henry Draper’s conclu- 
sion that his photographs had demonstrated 
the presence of oxygen in the sun, but he re- 
marks that the latest work appears to turn 
the balance of evidence the other way. He 
still accepts Rosetti’s determination of the 
effective temperature of the sun, 18,000° 
Fahr., as being the most probable that has 
yet been obtained. 

The extraordinary mental picture that . 
we must form of the solar globe, as a body 
in the gaseous condition and yet possessing 
in its nuclear mass a consistency like that of 
tar, has become familiar to readers of the 
literature of science since the publication 
of Prof. Young’s admirable book on “ The 
Sun.” In the present work he presents in 
briefer form the same general conclusions 
concerning the constitution of the sun. There 
are few who will be disposed to accept by 
preference the views of those who hold that 
the great mass of the sun is probably liquid 
instead of gaseous. The brief synopses given 
of our knowledge of the nature of the visible 
phenomena of the sun are exceedingly clear 
and succinct. To begin with the photosphere, 
which, as the reader knows, is the visible 
surface of the sun, from which the splendor 
of its light arises: “The photosphere is prob- 
ably a shell of incandescent clouds, formed by 
the condensation of the vapors which are 
exposed to the cold of space. 

“The photospheric clouds float in an at- 
mosphere containing, still uncondensed, a 
considerable quantity of the same vapors out 
of which they themselves have been formed, just 
as in our own atmosphere the air around a 
cloud is still saturated with water vapor. .. . 

“The chromosphere and prominences are 
composed of the permanent gases, mainly hy- 
drogen and helium. . . . The appearances 
are for the most part as if the chromosphere 
was formed of jets of heated hydrogen as- 
cending through the interspaces between the 
photospheric clouds, like flames playing over 
a coal-fire. 

“The corona also rests on the photo- 
sphere, . . . but extends to a far greater ele- 
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vation than even the prominences ever reach, 
and seems to be not wholly gaseous, but to 
contain, besides the hydrogen and the mys- 
terious ‘coronium,’ dust and fog of some 
sort, perhaps meteoric.” 

While the part of the book devoted to 
the sun is so excellent, it must not be sup- 
posed that the other divisions of the subject 
have not received adequate attention. In 
fact, one of the strong points of the work is 
that it is well balanced, and the student gets 
as complete a view of the science as is pos- 
sible within the limited space of a school 
text-book. The author, in setting forth with 
uncommon clearness the elementary mathe- 

‘matics of his subject, has not ignored what 

may be called its philosophical aspects. He 
has, for example, given an account of the 
nebular hypothesis which, notwithstanding 
its brevity, can not fail to be of much use in 
dissipating the fog that hangs over this 
whole subject in the minds of those who 
have little knowledge of astronomy beyond 
what has been vouchsafed to them in the 
ordinary college curriculum. We should 
have been pleased to see from Prof. Young’s 
pen an elementary account of George Dar- 
win’s remarkable theory of “ tidal evolution,” 
in place of the references that are given to 
other popular explanations of that subject. 

Recent discoveries have carried us so far 
into the depths of space that there is nothing 
within the circuit of astronomical knowl- 
edge and investigation which appeals more 
strongly to inquiring minds than the rela- 
tions of the solar system to the universe 
without. Such achievements in observation 
as those of the Lick telescope, and the re- 
cent surprising advances in astronomical 
photography, promise us much light upon 
the old problem of the structure of the 
heavens. Prof. Young’s remarks in the 
present work on the distribution and mo- 
tions of the stars, though brief, are fruitful 
in suggestion. We quote the following pas- 
sage as a particularly interesting generali- 
zation: “In the solar system the central 
power is supreme, and perturbations or de- 
viations from the path which the central 
power prescribes are small and transient. 
In the stellar system, on the other hand, the 
central force, if it exists at all (as an attrac- 
tion toward the center of gravity of the 
whole mass of stars), is trifling. Perturba- 
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tion prevails over regularity, and ‘ individu- 
alism’ is the method of the greater system 
of the stars, as solar despotism is that of 
the smaller system of the planets.” 

This remark, which is fully justified by 
all we now know of stellar motion, presents 
a very different picture of the universe from 
that which has sometimes been drawn for 
the edification of admiring congregations, of 
planets circling around suns, and suns around 
other suns, and these systems around grand- 
er systems still, and finally the whole uni- 
verse revolving with a stupendous orbital 
sweep around the great center of all, the 
throne of the Creator himself! It appears 
that things don’t revolve that way. 

There are many good features in the 
book that we should like to point out if 
space permitted. It may be remarked, by 
the way, that a fine example of the author’s 
desire to convey practically useful informa- 
tion is the italicized sentence on page 35: 
“ Never turn the hands of a chronometer 
backward.” 

It goes without saying that the more 
mathematical parts of Prof. Young’s work 
are highly excellent, succinct, and clear. 
Such subjects as central forces, the tides, 
parallax, the equation of time, and perturba- 
tions are treated in such a way as to give 
the student a sure insight into the nature of 
the problems involved. 

The illustrations accompanying the text 
are good, many being original, and some ex- 
cellent ones borrowed from the author's 
book on “The Sun” (published by Apple- 
tons), and from other sources. Some useful 
tables of elements and constants, based upon 
the most recent information, close a book 
which, it is not too much to say, will be 
scarcely less welcome to the general reader 
than to the students for whose instruction it 
is intended. 


Force anp Exercy: A Tueory or Dynamics. 
By Grant Atitey. London and New 
York: Longmans, Green & Co. Pp. 161. 
Price, $2.25. 

Mr. ALLEN’s theory does not aim to revo- 
lutionize the generally accepted ideas con- 
cerning force, but is rather an attempt to 
classify the known forms of force, and sys- 
tematize their relations. Under the general 
term power he includes forces and energies, 


distinguishing them by their effects, Thus, 
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he defines a force as a power which tends to 
bring together portions of matter (and pos- 
sibly of ether), while an energy has the op- 
posite effect. He divides forces into four 
species : gravitation, which aggregates mass- 
es of matter; cohesion, which aggregates 
molecules ; chemical affinity, which aggre- 
gates atoms; and “ electrical affinity,” which 
aggregates “electrical units.” An instance 
of the operation of this last force is the dis- 
charge of a Leyden jar, by which positive 
and negative electricities are brought to- 
gether. “In our present ignorance of the 
subject,” he says, “electrical affinity must 
be placed in the same category as other 
forces ; though further researches will doubt- 
less enable us to give a better account of its 
real nature.” Of the unit on which this force 
acts, the “electrical unit,” he says that its 
nature “is very inadequately known to us,” 
but that it “must be considered for our 
present purpose as in some way the analogue 
of the others, though we have no sufficient 
warrant for giving it any material proper- 
ties.” For further particulars he refers to a 
chapter on “ Electrical Phenomena,” but dili- 
gent search fails to discover such a chapter 
in the book. The author divides energies on 
the same principle as forces. “ But owing,” 
he says, “to the existence of two modes of 
energy, the potential and the kinetic, it will 
not be possible to assign a single definite 
name to each species.” An instance of the 
action of a “molar energy ” is afforded when 
we lift a weight from the ground. Heat, 
which separates molecules, is a “ molecular 
energy.” As an instance of a “ chemical en- 
ergy” employed in separation, he gives the 
power which effects the electrolysis of water. 
Hence, if we understand Mr. Allen rightly, 
the action of a current of electricity in elec- 
trolysis is the action of two powers of oppo- 
site kinds. For his aggregative power, or 
force, “ electrical affinity” must be acting 
between the poles of the battery immersed 
in the water, while his separative chemical 
power, energy, is tearing apart the atoms of 
hydrogen and oxygen. He mentions light 
and intense heat as other examples of chem- 
ical energy. His instance of (separative) 
“electrical energy” is the friction which 
produces a disunion of the positive and nega- 
tive electrical units in the electrical machine. 
But he adds that “as in the case of electrical 
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forces, our treatment of this department must 
be considered purely temporary and sym- 
bolical.” There are two modes of energy, 
the potential and the kinetic, and each of the 
four species of energy may exist in either 
mode. Motion has three kinds: separative, 
aggregative, and continuous or neutral. Each 
species of kinetic energy has a form of each 
kind. The principle commonly called the 
conservation of energy Mr. Allen names “ the 
indestructibility of power,” applying the for- 
mer term in accordance with his use of the 
word energy, while he uses “the persistence 
of force” to denote the indestructibility of 
“ aggregative power.” In stating these prin- 
ciples the author gives us another distinction 
between force and energy, the former being 
inherent in the particles of matter, never 
passing from one unit to another, while en- 
ergy may be transferred from one particle 
or set of particles to another. Not only do 
energies oppose forces, but one force may 
“interfere” with another: thus, when a 
weight is suspended by a cord, the cohesion 
of the cord counteracts the force of gravita- 
tion. £o also energies may be “ suppressed” 
by forces or by other energies. “ Liberating 
energies” are those which release bodies 
from the control of one force and bring them 
under that of another. 

With two short chapters on the nature of 
energy and the nature of motion the author 
closes the “abstract or analytic” part of his 
book. In the “concrete or synthetic” part, 
which follows, he describes the operations of 
force and energy in the evolution of the sidere- 
al system, the solar system, the earth, and or- 
ganic life, closing with a general view of the 
energies which the earth possesses. In an 
“ apology ” prefixed to the volume the author 
states that he has kept his theory in manu- 
script for a number of years, and explains why 
it is now published. “It pretends to be,” he 
says, “no more than a suggestion, an aperru, 
an attempt at a theory: I ask for it nothing 
better than honest consideration.” 


Home’s Treatise or Human Nature. Edited 
by L. A. Se.py-Breee, M. A., Fellow and 
Lecturer of University College. Macmil- 
lan & Co., Clarendon Press. 1 vol., pp. 
709. Price, $2.25. 


Tus celebrated treatise is now repro- 
duced in admirable style, containing, in ad- 
dition to the text, the original title-pages of 
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1789 and 1740; the original advertisements, 
and a critical index by the editor ; the latter 
intended, in the language of the preface, to 
“ point, not loudly but unmistakably, to any 
contradictions or inconsequences and .. . to 
any omissions of importance.” This valuable 
index occupies thirty pages of fine print. Al- 
together, the present edition is a credit to all 
who have been concerned in its preparation ; 
and no inconsiderable service is done to phi- 
losophy by thus calling attention again to 
the great importance of Hume in the devel- 
opment of philosophical thought. 

The “Treatise of Human Nature” was 
finished by Hume when he was scarcely 
twenty-five years old; and its final compo- 
sition occurred in the village of La Fléche, 
in France, where his philosophical prede- 
cessor, Descartes, was educated. The result 
of its publication, in England, was, to use 
the author’s own language, that “it fell 
dead-born from the press, without reaching 
such distinction as even to excite a murmur 
among the zealots.” It was not till his 
“Essays, Moral and Political,” were pub- 
lished (1741-1748), and achieved notable 
success, that any measure of attention was 
bestowed upon the “Treatise”; and indeed 
the significance of the latter in the history of 
philosophy was not made manifest till the 
world became acquainted with Kant’s “ Cri- 
tique of Pure Reason,” which was first pub- 
lished at Riga in 1781. 

This relation between Hume and Kant 
can be studied to advantage in the Introduc- 
tions to Hume’s works by the late Prof. T. 
H. Green, of Oxford, who was the leader of 
the Hegelian coterie of that institution. These 
Introductions are now accessible in a sepa- 
rate volume (Longmans, Green & Co., 1885). 
If Green’s statements were limited to the 
English experiential school, before the doc- 
trine of evolution appeared as a factor in 
philosophical thought, they would not stand 
in so much need of correction. As they are, 
however, they do need correction ; but, never- 
theless, they exhibit tolerably well the true 
position of Hume as the precursor of Kant. 
The former marked the close of an epoch, 
that of the course of thinking of which 
Locke was the progenitor. To Kant’s mind 
Hume demonstrated the necessity of a new 
point of departure and a new method. This 
invests the “ Treatise of Human Nature,” his 








851 


most important work, with a peculiar inter- 
est. To use Green’s language, but with a 
less wide application of the terms “old” 
and “new”; the “Treatise” and Kant’s 
“Critique” “taken together, form the real 
bridge between the old world of philoso- 
phy and the new. They are the essential 
‘ propeedeutik,’ without which no one is a 
qualified student of modern philosophy.” 

The reader who desires to learn some- 
thing more about Hume will do well to pe- 
ruse the little volume entitled “ Hume,” of 
the Blackwood series of “ Philosophical 
Classics for English Readers,” written by 
William Knight, LL. D., Professor in St. 
Andrews University. This book gives both 
a good biography of Hume and an outline of 
his philosophy, a great deal in small com- 
pass; though, as in the case of Green’s 
works, the reader of Knight’s volume must 
be on his guard against a strong bias ad- 
verse to Hume's philosophy, and indeed to 
that of the English experiential school gen- 
erally. 


Down Tae Great River: Empractne an Aoc- 
count oF THE Discovery oF THE TRUE 
Source or THE Mississippi, etc. By Cap- 
tain Wittarp Grazier. Philadelphia : 
_— Brothers. Pp. 443+liii. Price, 
In this book Captain Glazier relates the 

story in full of his journey, in 1881, by 

the aid of an Indian guide, “across coun- 
try,” from Brainard, Minnesota, to “ Glazier 

Lake,” south of Itasca Lake, and his deter- 

mination of it as the real source of the Mis- 

sissippi River. The journey was made first 
to Leech Lake, which is on one of the main 
affluents of the upper Mississippi, and is the 

seat of an Indian agency, and thence up a 

chain of lakes and portages, through a terri- 

tory of which very little if anything was 
definitely known, to Itasca Lake ; around 

Itasca Lake to the largest stream flowing 

into it; up that stream to “Glazier Lake,” 

and around that lake till the author was sat- 
isfied that nothing important was likely to 
be found above it. Thence Captain Glazier 
descended in canoes, through all the wind- 
ings and the lakes of the main stream of the 

Mississippi, and down the river to its mouth ; 

the whole of this journey being performed 

in one hundred and seventeen days. He 
claims that his is the only party that has thus 
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explored the whole length of the river. As 
determined by the author, “Glazier Lake ” 
is in about latitude 47°; is 1,585 feet above 
the level of the sea, and is 3,184 miles from 
the Gulf of Mexico. The river reaches its 
highest northing at Lake Bemidji, in the 
neighborhood of latitude 47° 30’. Captain 
Glazier’s claims to be the discoverer of the 
true source of the Mississippi have been dis- 
puted by some persons, who have affirmed 
that the lake which has been named after 
him was not unknown to Schoolcraft, and 
that it has been visited by hunters, The 
author replies to these objectors by affirm- 
ing that, no matter how many persons may 
have known of the existence of that body of 
water, he was the first to explore it, to gauge 
its dimensions, and to determine that it is 
the ultimate source of the Mississippi; and 
he cites a large number of declarations of 
geographers and of men versed in the his- 
tory, geography, and traditions of Minnesota 
which support his claims in this shape. He 
represents “ Glazier Lake,” though its super- 
ficial area is less, as being deeper and con- 
taining more water than Itasca Lake. The 
story of the explorer’s journey is very pleas- 
antly narrated, with descriptions of the nota- 
ble points along the river and the more 
striking scenes, and is embodied in a neat 
volume which is adorned with appropriate 
illustrations, 


Lecrures on Pepacogy : THEORETICAL AND 
Practicat. By Gasriet Comparré. 
Translated, with an Introduction, Notes, 
and an Appendix, by W. H. Payns, A. M. 
Boston: D. C. Heath & Co. Pp. 491. 
Atrnoves deeming that the best system 

of teaching “which we make for ourselves 

through study, experience, and personal re- 
flection,” M. Compayré says also that “in 
order to aid the reflection and guide the ex- 
perience of each novice in instruction, the 
book is very far from being useless though 
it do nothing more than stimulate personal 
reflection. It is just in this spirit, less for 
imposing doctrines than for suggesting re- 
flections, that this modest volume has been 
written.” He divides the treatise into two 
distinct parts, theoretical pedagogy and prac- 

tical pedagogy. In the first part, after a 

general consideration of the function and 

limits of education, the author states the 
general principles of both physical education 


and intellectual education, and then takes up 
the special culture of the various faculties, 
beginning with the education of the senses. 
Besides treating of the essential faculties 
which are constantly being employed in 
mental operations, he makes a plea for the 
culture of the imagination, justifying this 
tribute to its importance by a quotation from 
Mr. Blackie, who says: “It is the enemy of 
science only when it acts without reason— 
that is, arbitrarily and whimsically; with 
reason it is often the best and the most in- 
dispensable of allies.” The education of 
the feelings is also urged in a chapter which 
leads up to the subject of moral educatjon. 
sthetic and religious training are likewise 
included in the scope of education. Under 
practical pedagogy, methods of teaching and 
rules of school management are treated. In 
regard to the importance of method he says: 
'“There is nothing to be expected from 8 
discipline which is hesitating and groping ; 
from instruction which remains incoherent 
and disorderly, which fluctuates at the mercy 
of circumstances and occasions, and which, 
being wholly unpremeditated, allows itself 
to be taken at unawares.” The principal 
methods of teaching to read are first de- 
scribed, some advice on the teaching of writ- 
ing is given, and the simultaneous teaching 
of reading and writing is touched upon. The 
author has a chapter on object-lessons, point- 
ing out their true character, and telling how 
they have been distorted by some teachers. 
In dealing with the study of the mother- 
tongue he points out some general princi- 
ples, and tells the special use of grammar, 
dictation exercises, analysis, composition, 
elocution, and literary exercises in teaching 
knowledge of language. The teaching of 
history and of geography are treated in like 
manner, His chapter on the sciences is de- 
voted mainly to arithmetic and geometry, 
while the physical and natural sciences are 
disposed of in three pages. He seems in- 
clined to rate the acquirement of facts as a 
more important purpose of science-teaching 
than the formation of the habit of observa- 
tion; therein, as in what few other sugges- 
tions he gives on this subject, following the 
French official programme of instruction. 
Methods of moral and civic instruction, 
and the teaching of drawing and music, are 





treated in some detail. Manual labor for 
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boys, agriculture, and military drill, manual 
labor for girls, sewing, and domestic econ- 
omy, are touched upon. The two closing 
chapters deal with rewards and punish- 
ments, and discipline in general. The text 
is divided into paragraphs, each with a title. 
Throughout the volume the author makes 
evident his belief that a living, active per- 
sonality is needed in addition to rules and 
formulas, in order to make any system of 
education effective. 


CIVILIZATION AND Procress. By Joun Beat- 
tre Crozier. London and New York: 
Longmans & Co. 1888. Pp. 477. Price, 
$1.50. 

Iy this work there is much to commend. 
The defect seems to be a failure to properly 
condense and clarify the thought. Again, 
there is, perhaps, too much reference to 
particular men as exponents of intellectual 
movements. Not that names should be neg- 
lected, but more prominence is given to the 
person than to the thought represented; 
leading to the false impression that men 
make an epoch instead of the truth that the 
epoch makes men, who are only representa- 
tives of the intellectual feeling of their times. 
But, apart from these matters of minor criti- 
cism, the book is a most excellent one, for 
the reason that the author aims to show, and 
succeeds in showing, the controlling factor in 
any social progress “‘ to be the material and 
social conditions, and not, as so many be- 
lieve, moral exhortation and appeal.” This 
rests on the law that “in this world things 
make their own relations—that is to say, 
their own morality—in spite of politicians or 
priests. Now, should this turn out to be a 
true law, it will not only settle speculatively 
the basis on which civilization rests, but will 
also furnish a practical guide for action. Its 
importance, therefore, can not be overesti- 
mated. For if the moral relationships of the 
great masses of men—their ideals, opinions, 
and habits of thought—grow directly out of 
their conditions of life, it is evident that, in- 
stead of sitting invoking (sic) a lofty morality 
which will prove as obstinate as the fire in- 
voked by the priests of Baal, it behooves us 
rather to set to work resolutely to bring 
about that amelioration in the material and 
social conditions without which the higher 
morality can not arise.” This is a truly sci- 





entific position to assume, and the fact that 
the author takes it entitles his work to the 
consideration of disciples of science. As to 
the value of the idea set forth, there is much 
force in the author’s contention that we 
ought to regard with serious attention the 
question whether we can have any such thing 
as equality or security in rights unless there 
be substantially a social equality of power. 
If power be unbalanced, the stronger will 
oppress the weaker, and endeavor to per- 
petuate its domination at the expense of the 
latter. This process will go on till the press- 
ure of the more powerful becomes unbear- 
able, and provokes violent and destructive 
eruptions leading to all sorts of convulsions. 
Hence we must not expect any stable social 
equilibrium unless there be an equality of 
power—that is to say, of material and social 
conditions. 

Accessory to this central thought of Mr. 
Crozier’s work are many interesting criti- 
cal. The book is worthy of careful wer 
and is a genuine contribution to sociologic 


& Co.), Mr. Benjamin C. Conklin has en- 
deavored to compass with a single volume 
the entire range of the usual fwo-book course. 
This he does by making it sufficiently ele 
mentary in the beginning to be put into 
the hands of pupils in the lowest grammar 
grades, and sufficiently advanced to cover 
all that is required of the highest grammar 
classes. The theory of the book is the grad- 
ual development of the sentence ; the method 
inductive. The teachings of the text are 
exemplified by graded sentences, which in 
themselves afford a concrete presentation of 
the whole subject; and these are accompa- 
nied by questions so framed as to require 
the pupil, after a study of the text, to formu- 
late his own answers. Analysis and syn- 
thesis are so carried along together as to 
develop, with the knowledge of the structure 
of the sentence, the power to use language. 
Instead of giving examples of false syntax 
for correction, a better way is sought of ac- 
complishing the same object by presenting 
exercises for filling out sentences by supply- 
ing the correct forms of words in blank 
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spaces. But examples of false syntax are 
given in an appendix, for teachers who pre- 
fer them. 

In the High-School German Grammar of 
W. H. Van der Smissen and W. H. Fraser 
(D. Appleton & Co.), while the lessons and 
exercises have been made progressive as far 
as possible, each separate subject is fully 
treated before being dismissed. Care has 
been taken that no grammatical point shall 
occur in any sentence on which the pupil has 
not been previously instructed, and that the 
principles of past lessons as well as of the 
current lesson shall appear in every exer- 
cise. Supplementary lessons, designed mainly 
for reference, are devoted to special cases of 
grammatical usage. Those points in which 
German differs from English usage, particu- 
larly with regard to the prepositions and 
their puzzling idioms, the use of participles 
and the construction of participial clauses, 
and the order of words and construction of 
sentences, are explained. The vocabulary 
gives such meanings of words as occur in 
the exercises; and the index is full. 

American educators now have offered to 
them the Systems of Education of Prof. John 
Gill (Heath, $1.10). The work is a history 
and criticism of the educational principles, 
methods, organization, and discipline which 
have been in use in England, and consists of 
lectures which it became the author’s duty to 
prepare, as Professor of Education in the 
Normal College, Cheltenham. The first man 
whose ideas produced an important effect on 
English education was Roger Ascham, and 
his “Scholemaster,” though dealing prima- 
rily with classical teaching, yet contains prin- 
ciples which are applicable to all school 
subjects. Comenius, Milton, Locke, and Vi- 
cesimus Knox are the other educationists 
whose teachings have been influential in 
shaping the grammar schools of England. 
The Edgeworths and Pestalozzi are credited 
with most strongly modifying the develop- 
ment of the common school. Oberlin, Wil- 
derspin, the Mayos, and Froebel are the 
most prominent names in the history of in- 
fants’ schools. In the conduct of the ele- 
mentary school, designed for pupils whose 
education will not proceed far, Dr. Andrew 
Bell, the founder of the monitorial system, 
has the earliest place. Joseph Lancaster, a 
contemporary of Bell, employed substantially 





the same methods. Without displacing the 
monitorial organization, there grew up after 
a time what was called the intellectual sys- 
tem, which made the culture of the intelli- 
gence its special aim. A further advance 
in the same direction was made by David 
Stow, who devised the training system, which 
is here presented with especial fullness. The 
book closes with a chapter on amateurs and 
helpers, who, though not professional teach- 
ers, have had more or less influence in de- 
veloping systems of education. 

In the Report of the Commissioner of 
Education for 1886-’87 (Government Print- 
ing-Office), the commissioner, Hon. V. H. R. 
Dawson, states that the bureau has under- 
taken to investigate the history of American 
education, beginning with the sections of the 
country whose educational history is com- 
paratively unknown. Monographs on Will- 
iam and Mary College and the University of 
Virginia, with sketches of other Virginian 
colleges, have been prepared. The com- 
missioner devotes considerable space to tell- 
ing the condition and needs of education in 
Alaska, where he has personally made a tour 
of inspection. Since his appointment, he 
has simplified the organization of the bureau, 
and has succeeded in hastening the publica- 
tion of the annual reports. The volume con- 
tains the usual information about the schools 
of the country, and an index to the publica- 
tions of the bureau, from 1868 to 1887, with 
a list of the same. 

The second of the “ Contributions to 
American Educational History,” now being 
published by the Bureau of Education, is on 
Thomas Jefferson and the University of Vir- 
ginia, by Prof. Herbert B. Adams, and con- 
tains also authorized sketches of Hampden 
Sidney, Randolph, Macon, Emory, Henry, 
Roanoke, and Richmond Colleges, Washing- 
ton and Lee University, and Virginia Mili- 
tary Institute. Jefferson’s efforts in the cause 
of education, and the history of the estab- 
lishment of the University of Virginia, are 
given with much fullness. An interesting 


‘chapter in the account tells how the example 


of this university over sixty years ago aided 
the birth of what is now called “ the Harvard 
idea.” The record is made more valuable 
by numerous illustrations, part of them, in- 
cluding a portrait of Jefferson, being bor- 
rowed from a recent article on Jefferson in 
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“The Century.” Views of the buildings of 
the other colleges described are also given. 
Several special articles on the university are 
contributed by various writers, viz.: “ Influ- 
ence of the University upon Southern Life 
and Thought,” and “The Writings of the 
Faculty of the University, 1825-27,” by 
William P. Trent, A. M.; “ Present Organi- 
zation and Condition of the University,” by 
Prof. John B. Minor; “The Elective System 
of the University,” by Prof. J. M. Garnett ; 
and a “ Bibliography of the History of the 
University,” by the editor. 

The book on Manual Training in Ele- 
mentary Schools for Boys, by A. Sluys (Indus- 
trial Education Association,’ New York, Part 
I, 20 cents), will form Nos. 7 and 8 in the 
series of monographs published by this asso- 
ciation. The author is principal of the Nor- 
mal School of Brussels, and has studied the 
subject of manual training in Sweden, whither 
he was sent for this purpose by the Belgian 
Minister of Education. His book has been 
translated for this series, with the belief that 
it is the best and most accurate as well as 
the most condensed treatment of the subject 
that has yet appeared in any language. In 
the first part of this work, now before us, 
the author states the two standpoints from 
which manual training is advocated, the eco- 
nomic and the pedagogic, giving a somewhat 
detailed view of the economic side of the 
subject. An account of the schools of Nias, 
and a history of instruction in manual train- 
ing in the primary schools of Sweden, are 
the other topics treated in this portion of 
the book. There are some traces of the 
translation process in the English of this 
pamphlet. We note, for instance, the ex- 
pression “ whets the saw,” and on the same 
page the visitors are made to say, “ We have 
often assisted the pupils in their manual 
work at the Nias school,” where the original 
phrase undoubtedly meant “to be present 
at”; and in the Gallicism “ assisted at,” at 
the foot of the next page, the translator has 
reproduced the form of the same phrase in- 
stead of its meaning. 

In his oration on The American Univer- 
sity, delivered at Columbia College, June 2, 
1887, Prof. Charles Sprague Smith expresses 
the view that the future university of this 
country must be formed in harmony with 
the development of the American people; 





that the last two years of the usual college 
course may be taken as the first two of the 
university, relegating the present freshman 
and sophomore work to a preparatory course ; ~~ 
that election of courses rather than of sepa- 
rate studies should be allowed in the univer- 
sity, and but little or no election in the acad- 
emies; and that the scope of the university 
should be twofold—to instruct the few and 
to enlighten the many. 

Prof. Robert T. Hill delivered before the 
University of Texas, October 26, 1888, an 
inaugural dissertation on Some Recent As- 
pects of Scientific Education, in which he 
points out that the introduction of the study 
of the natural sciences into the modern sys- 
tem of education has had a vast and be- 
neficent influence on the popular mode of 
thought, and of searching for truth, on the 
public health, on the art of agriculture and 
the mechanical arts, on our knowledge of 
man, on the methods of education itself, and 
on the progress of sociology. He touches 
also upon the benefits of the extension of 
university study into the homes of the people. 


According to Secretary S. P. Langley’s 
Report, the Smithsonian Institution is over- 
taking the capacity of the fund to sustain 
it, and is beginning to need larger resources. 
New accommodations are needed for the 
National Museum; the library, now includ- 
ing 250,000 volumes, and extremely valuable, 
is so crowded in the Congressional Library 
rooms as to be of little use; the erection of 
an astro-physical observatory is suggested. 
The first part of Prof. Cope’s work on the 
reptiles and batrachians of North America 
is in the hands of the printer. Explorations 
are mentioned in Japan, the islands of the 
Gulf of St. Lawrence (for remains of the 
great auk), Central America, and Alaska. 
A steady falling off is remarked in the rate 
of addition to the quarto series of Smith- 
sonian “ Contributions,” while the series of 
“ Miscellaneous Collections” grows much 
more rapidly. The recent accessions to the 
museum (12,000 groups or lots of specimens 
since the present building was opened) in- 
clude several extensive collections. The in- 
creasing popularity of this department is 
proved by the increase of 32,463 in one year 
in the number of visitors (249,025 in 1887- 
*88). A higher standard than the average is 
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claimed for the clerical force of the Institu- 
tion, and its excellence is attributed to the 
absence of politics. 

The sixth and seventh parts of Mr. Rich- 
ard A, Proctor’s Old and New Astronomy 
(Longmans, Green & Co., London and New 
York) relate to the physical functions and 
constitution of the sun and to the planet 
Mercury. The author’s method of treatment 
is clear and interesting ; he is well at home 
in the subject, and has endeavored to serve 
it in this book as one should serve the chosen 
and ultimate work of his life. The publish- 
ers have done their part in making the work 
attractive, presenting a page of pleasant as- 
pect, abundantly illustrated with figures in- 
tended to make the text more easily intelli- 
gible, and engraved in a style that leaves 
nothing to be desired. 

Several monographs have been sent us 
by Dr. Alexis A. Julien—reprints of papers 
read during several years past before scien- 
tific societies. The one among them of the 
* most direct value is that on the Decay of the 
Building-Stones of New York City, in which 
the various stones employed in architecture 
and their several qualities—particularly those 
affecting their durability—are described. In 
the Genesis of the Crystalline Iron Ores, the 
various theories on the subject and the au- 
thor’s conclusions are given.— The Sealed 
Flasks of Crystal calls attention to the liquid 
inclosures in crystals, which are more fre- 
quent than they are known to be, explains 
their occurrence, and tells how to find them. 
—A double paper On the Variation of De- 
composition in the Iron Pyrites ; its Cause, 
and its Relation to Density, besides the feat- 
ures of treatment suggested, tells many 
things concerning a common mineral, in a 
style acceptable to the general reader.—Other 
papers in the list are On the Geology of Great 
Barrington, Mass. ; Notes on the Glaciation 
of the Shawangunk Mountain, N. Y.; The 
Dunite Beds of North Carolina ; and the 
Volcanic Tuffs of Challis, Idaho, and other 
Western Localities. 

According to the Report of the State 
Mineralogist, W. J. Irelan, Jr., the State 
Mining Bureau of California is satisfying a 
want which the State has been in much need 
of since the beginning of quartz or ledge 
mining. It is gathering the records of the 
earliest mining ventures, collecting statistics 
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of present developments, studying the meth- 
ods of recovery of the precious metals, ex- 
amining the unexplored mineral sections, 
determining the lithological structure of the 
inclosing rocks, and making known to the 
world the mineral resources of the State. It 
has collected an extensive museum of speci- 
mens, and is accumulating a valuable library 
of books treating on the subjects for which 
it was created. The report for 1888 treats 
all of the counties of the State separately, 
with all matters bearing upon their mining 
interests and development; and its nine hun- 
dred and forty-nine pages are full of infor- 
mation respecting the geology, mineralogy, 
mines, method of working, machinery, and 
results of each district. 


The Reports and Bulletins of the Agri- 
cultural Experiment Stations, whether exam- 
ined collectively or separately, furnish infor- 
mation of value, to a large extent fresh. One 
from Hatch Experiment Station of the Massa- 
chusetis Agricultural College (No. 3, January, 
1889) is devoted chiefly to Tuberculosis.— 
The Annual Report of the Connecticut Sta- 
tion for 1888 includes a paper on Fertilizers, 
their analysis and value; Bulletin No. 96 of 
the same station (January, 1889) is on the 
Valuation of Feeding-Stuffs.— Bulletin No. 2 
(October, 1888) of the Storrs School Station, 
Mansfield, Conn., records Experiments on the 
Effects of Tillage upon Soil Moisture.—Bul- 
letin No. 4, of the New York Slation, Geneva, 
is on the Chemical Composition of some Feed- 
ing - Stuffs (grasses, clovers, forage-crops, 
grains, and by-products).— Bulletins Nos. 3 
and 4 of Cornell University Station (Novem- 
ber and December, 1888) relate to certain 
insects and to the growing of corn for fod- 
der and ensilage.—Bulletin No. 3 of the 
University of Illinois Station (November, 
1888) relates to Field Experiments in Oais. 
— Bulletins Nos. 2 and 3 of Jowa Agricult- 
ural College Station contain thirteen arti- 
cles on “Corn-Tassels, Silks, and Blades” ; 
“ Characteristics of Hardy and Tender Fruit- 
Trees”; “Promising New Fruits, Grasses, 
Insects, and Insect Remedies,” and other 
subjects. 

The Report of the Commissioner of In- 
ternal Revenue, Hon. Joseph 8. Miller, for 
the last fiscal year, deals chiefly with tobacco, 
spirits, substitutes for butter, and adultera- 
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tions. A large increase is shown in manu- 
factures of tobacco and collections there- 
from, while the manufacture of spirits de- 
creased during the year by 7,552,193 gallons, 
the decrease being wholly in whiskies and 
high-wines. A large and valuable portion of 
the report deals with butter substitutes, and 
the laws and regulations of different coun- 
tries respecting them and adulterations. The 
commissioner also publishes, as a separate 
document, the Regulations for the Analysis 
of Foods and Drugs in the District of Colum- 
bia ; to which is appended a list of sub- 
stances that are dangerous or that are harm- 
less when present in foods. Bibliographies 
accompany both pamphlets. 


With the new year several new periodi- 
cals have come into being and invite attention. 
The Cumberland Presbyterian Review is a 
quarterly publication, devoted to theology 
and the discussion of current religious, liter- 
ary, and scientific topics, and questions con- 
nected with church work and moral reform. 
It is edited by J. M. Howard, D. D., and pub- 
lished at Nashville, Tenn., by the Board of 
Publication of the Cumberland Presbyterian 
Church. Among the articles we note those 
of President A. B. Miller, on the “ Physical 
Basis of Moral Reform ”; Prof. Hinds, on 
“Charles Darwin”; Prof. Tigert, on “Our 
Senses, how we use them, and what they tell 
us”; and T. M. Hurst, on the “Decay of 
Christian Citizenship,” as probably most like- 
ly to interest our readers. The Collegian is a 
monthly, devoted to the interests of under- 
graduates, edited by Samuel Abbott, and pub- 
lished at Boston under the auspices of the 
Intercollegiate Press Association. It aims to 
be the central organ of our four hundred and 
fifty or more colleges, with their more than 
one hundred and eight thousand students ; 
and is to be, except for the “ special paper,” 
the work of undergraduates. The paper, 
“ A Worker in Stone,” in the first number, 
is a truly scientific study of Indian relics. 
Another paper claiming attention is a sym- 
posium, or collection of letters on “ The In- 
fluence of Athletics upon the Curriculum.” 
Germania is a fortnightly journal for the 
study of the German language and litera- 
ture, edited and published by A. W. Span- 
hoofd, at Manchester, N. H. It will attempt 
to teach the language and to acquaint its 





readers with the best of German literature 
by publishing graded reading exercises and 
selections from the representative authors. 
The Educator, W. H. Smith, editor, Buffalo, 
monthly, September to June, will undertake 
to give to persons in schools knowledge of 
what is going on in the world; of affairs of 
the State and nation, scientific adventures 
and discoveries, and the good in literature. 
Pp. 16, $1 a year. Electric Power, R. W. 
Pope and G. H. Stockbridge, editors (Electric 
Power Publishing Company, New York), is 
devoted to the interests of the electric rail- 
way, and of the transmission of power by 
electricity for industrial purposes. Monthly. 
Pp. 24, $3 a year. The Business Woman's 
Journal, Mary F. Seymour, editor and pub- 
lisher, New York, is a monthly devoted to 
the interests of all women, especially of those 
engaged in active pursuits. It believes that 
women may succeed in every sphere of life, 
and will advocate the recognition of their 
right to have their success acknowledged ; 
“will be the organ of no special reform, but _ 
of all,” and “will look at the woman's side 
of every question.” Pp. 24, $1 a year. 

President G. Stanley Hall's American 
Journal of Psychology, now in its second vol- 
ume, well carries out the high purpose with 
which it started. In the latest number, Prof. 
Sanford gives a study of the “ Personal Equa- 
tion,” including the history of the observa- 
tions and the results of the investigations 
that have been made on the subject ; Dr. W. 
H. Burnham considers the “ Memory” from 
the historical and experimental points of 
view ; and Mrs. Putnam-Jacobi discusses 
“ The Place for the Study of Language in a 
Curriculum of Education.” In the notices in 
“ Psychological Literature,” which include 
many titles, works and papers on the nerv- 
ous system are reviewed by Prof. Donald- 
son, and those in the experimental field by 
Prof. Jastrow. $5 a year. 

The Harvard Law Review, monthly, is 
published by students of the Harvard Law 
School, with George R. Nutter as chief of 
the editorial board. The numbers for Octo- 
ber and November, 1888, contain an essay 
by Mr. Samuel Williston on the “ History of 
the Law of Business Corporations before 
1800,” which received the prize offered by 
the Harvard Law School Association—a prize 
which has the promise of becoming an an- 
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nual one, at least for several years to come. 
A summary of the “ Liquor Statutes of the 
United States” is given by William Church 
Osborn in the October number. The general 
list of contributors includes several publi- 
cists of national fame ; 35 cents a number, 
$3.50 a year. 

The Manufacturer and Builder, W. H. 
Wadi, editor (Henri Gerard, publisher, New 
York), now in its twenty-first year, is devoted 
largely to the building trades, and whatever 
relates to them, and well occupies its field, 
which it makes to cover a wide range of 
subjects. The number for January, 1889, 
shows continued improvement. Among other 
matters it has a review of progress during 
1888. $1.50 a year. 





PUBLICATIONS RECEIVED. 

Abbott, Samuel. Editor. “ The Collegian.” Month- 
ly. a 1889. Boston: New England Inter- 
collegiate Press Association. Pp. 100. 80 cents. 
$8 a year. 

Bell, Clark. The Recent Judicial Departure in 
Insanity Cases. New York. Pp. 43. 

, Sioa, Alfred. Pane Ree te f Micro-Organ- 
isms. n Court Com 
Pp. 121, 75 cents. “s _ 

Bruce, Philip A. The Plantation Negro as a 

308 9125. New York: G. P. Putnam’s Sons. Pp. 


Buck, J. D.. M.D. A Study of Man and the Way 
to Health. Cincinnati: Robert Clarke & Co. Pp. 
825. $2.50. 

Buckham. T. R., Flint, Mich. The “ Right and 
Wrong” Tes Test of Insanity. Pp. 4. 

Burt, Stephen Smith,M.D. Exploration of the 
Chest in Health and Disease. New York: D. Ap- 
pleton & Co. Pp. 206. $1.50. 

Canfield, William B , M.D. On the Microscopical 
Examination of Urinary Sediment. Pp. 4. The 
Gonococeus. Pp. 3. Baltimore. 

Curqanten, William B. rag “ hw New 
York: D. Appleton & Co. Pp. 488 

Case, Thomas. Physical Realism. "seate and 
New York : Longmans, Green & Co. Pp. 887. $5. 

Cornell University Agricultaral Experiment Sta- 
tion. First Annual Report, for 1888. 

Spat, Ste John M., and Rose, J.N. Revision of 
North American Umbellifere. Crawfordsville, Ind. 
Pp. 144, with Plates. 

Cram’s Standard American Atlas of the World. 
New York: William M. Goldthwaite, Manager. 

Crooker, Joseph Henry. Jesus ge Back. 
Chicago: A. ©. McClurg & Co. Pp. 2 

Crothers, T. D., M.D. Should Teaitiee be 
+ by Death’ for Crime? Hartford, Conn. 


t Literature” Monthly. February, 
1 New York. Pp. 186. 25 cents. $3 year. 
vis, Eben H. The Beginner's Reading-Book. 
Philadelphia : J. B. Lippincott Company. . 128, 
Dawson, Sir J. William. On the Eozoic and 
Palwozoic Rocks of the Atlantic Coast ty -< ¥ ete. 
Pp. 20. Notes on Balanus Hameri, etc. Pp. 6. 
Da Sir W., and G. M. ge epee boa 


from Port McNeill, Vancouver Island 


Donnell, E. J. Outlines of a New Science. N. 
York : Pp. 68 $1. 


G. P. Putnam's Sons. 
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Day, David T. Mineral Resources of the United 
States. _— for y Washington : Government 
Printing-Office. Pp. 832 

Drummond, A. T. The Great Lake Basins of the 
8t. Lawrence. Pp. 40. 

Bun © T. % Thiselton. The Folk-Lore of Plants, 
New D. Appleton & Co. Pp. 328. $150. 

Eccles, R. G., M.D. Deseent and Disease. 
Brooklyn. Pp. ai. 

Fletcher, Alfred Ewen. ~~ art LAase 
pedia of Education. Syracuse, N. Y.: 
deen. Pp. 562. $3.75. 

Geological Survey U. 8., Bulletin. Nos. 40 to 47. 
Washington : Government Printing-Office 

Sadie, “acl ca Wat Yok Le 
men ology. on ew Yor ng- 
ay fy Pp. 862. $1.75. ° 

Gosse, Edmund. A His of Eighteenth Cent- 
ury Literature. London and New York: Mac- 
millan & Co. Pp. 415. $1.75. 

Gould, George M., M. D., Philadelphia. The 
Psychological Influence of Errors of R efraction, and 
their Correction. Pp 6.—Dreams, Sleep, Conscious- 
ness. Pp. Mere Homing Instinct. . 24, 

Greely, A.W. Report of the Chief Signal-Officer 
4 my "Washington. Government Printing-Office. 

P 

Gurney Hot-Water Heater Calendar for 1889. 

Illinois. Message of Richard J. Oglesby, Gov- 
ernor. Pp. 23. 

Illinois State University, Agricultural Experi- 
ment Station. First Annual Report. Pp. 15. 


Iowa Agricultural College Experiment Station. 


——s 
Frederic E. A ry Principle in Heliochro- 
= ? iladelphia. Pp. 1 

James, Prof. Joseph F. "Ditton of Vernonia 
in the United States. Pp. 5. 

Kansas State Board of A 
nial Re (advance sheets). . 57.—State His- 
torical ty. Sixth Biennial Report. Pp. 128. 

Kibler, Edward. The Universality of Two Tem- 
peraments. Pp. 8 

Klein, Dr. Herrmann, and McClure, Edmund. 
Star Atlas. New York: J. B. Young &Co. Pp. &2, 
with Eighteen Plates. 

wa George N., M. D., Boa field, Ill. How 
Micro-Organisms enter the Bod Pp. 8. 

Pp ise. Forest University ae 1€88~"89, 

Lewis, T. H. Effigy Mounds in Northern IIli- 


nois. Pp. 8. 
Mason, Lewis D., M.D. E of: Di 
b= Raveena! of “* Alcoholic Inebrie Po ~. a 
Changes in Chronic Alcoholism. Pp. 
Fort ‘Hamilton, LL 
Mayo, Rev. A.D. Industrial Education in the 
South Washington Government Printing-Office. 
Pp. 86, with Plates. 


Mills, Charlies de B. The Tree of peer i» its 
) 25 Pe _eenage. Syracuse, N. Y 


culture. Sixth Bien- 


vy Department, U.8. Report of the Chief of 
the a of Steam Engineering for 1888, Pp. 101. 
—Pilot Chart of the North Atlantic Ocean, Feb 
1889.— The Derelict 
White. 

New York. Pe mm the State Board of Chari- 

ties. Pp. 60.—Committee Re on the an 
Pp. 251.—Report of the Bt State Reformatory. Pp. 62. 


agg tek Felix L., M.D. Days and Nights in the 


American Schouner, W. 


: D, Lothrop Com 186, 
wit Patea — 
ofthe Oa and Brown, H. W. The Mind 
hild. Prati New York : D. Appleton & 
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Rauch, John H., M.D., Illinois = 
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vg in the United States and Canada. Pp. 
Renton, Wood. Testamentary Capacity in 


Mental Bs. Pp. 7. 

Rohé, Geo: .D. The Electrolytic De- 
composition Je Tissues. Pp. 15. 

Romanes, G. J. Mental Evolution in Man, New 
York: D. Appleton & Co. Pp. 452. $8. 

Serviss, Garrett P. Solar and Planetary Evolu- 
o. R New Ideal Publishing Company. Pp. 

, cents. 


Shufeldt, R. W. M.D. Contributions to the 
Comparative Ostealogy of Arctic and Subarctic 
Water-Birds. Part i. 26, with Plates.—The 
Navajo Tanner. Pp. 8, 

Smith, Charles Lee. Sener ¢ of Education in 
North Carolina. Wash : Government Print- 
ing-Office. Pp 150, with Plates. 

Smith, W. H., Editor. “The Educator.” Month- 
ly. Buffalo, N.Y. Pp. 16. $layear. 10 numbers. 

Stowe, Winthrop E. Investigations concerning 
Arabinose and some Related Substances. Knoxville, 
Tenn. the 26. 

Daniel Greenleaf. Social 
London aod ew York: Longmans, Green & Co, 
P 

Thwing, woaesd Po M.D. Euthanasia in Ar- 
ticulo Mortis. Pp. 

Tuckerman, + a M.D. The G 
Organs of Vulpes Vulgaris. Amherst, Mass. Pp. 5. 

“ Universi Nebraska) Studies.” Quarterly. 
Lincoln, Neb.” bp. ef $1. $8 year. 

University, State, of Iowa. Bulletin from -% 
Laboratories of Natural History. Vol. 1, No. 
Iowa City. . 96. 


Wachsmuth, Charles, and Springer, Frank. 
Stadies in Crinoids. Pp. 54. 


a horne, Rev. Arthur ©. Wild Berries and 
ble Fruits of Labrador and Newfoundland. 
St. John, Newfoundland. Pp. 11. 


Wells, Benjamin W., Editor. Schiller’s “J 
frau von Orleans” (Maia of Orleans). Boston: 
C. Heath & Co. Pp. 224. 65 cents. 


Woodhull, Victoria C. The pnw oh ah “wt The 
Allegorical Meaning revealed. Pp. 64. 


WwW Hal C., M.D. Pe rnc: nll 
Phi : Records, MeMallin & Co. Pp. 15. 


POPULAR MISCELLANY. 


Natural Purification of Polluted Streams. 
—The growing population of the many cities 
which discharge their sewage into rivers gives 
increasing importance to the question how 
great a degree of pollution is allowable in a 
stream of given flow, the water of which is 
to be used lower down for domestic or for 
manufacturing purposes. Mr. Rudolph Her- 
ing says that oxidation and decomposition of 
sewage matter was for a long time thought 
to be the main cause for the clarification of 
polluted rivers. To-day it is known to be 
but a minor cause compared with dilution 
and subsidence ; and if the sewage is dis- 
charged in a fresh condition into a stream of 
water, its destruction is in part due to fish 
and other aquatic animals. Some of the ref- 
use from stock-yards is disposed of, no doubt, 
in this way. Most of the decomposition, or 








oxidation as it is usually termed, of sewage 
is effected by the myriads of microscopic 
plants, microbes, or bacteria contained in 
both air and water, which at once seize upon 
the dead organic matter. For purifying the 
sewage discharged into a river, oxidation can 
be depended upon only to a limited extent, 
because of the comparative slowness with 
which it takes place. Subsidence of the 
heavier matter tends to clarify it before it 
flows many miles ; dilution with a sufficient 
quantity of clean water prevents an offen- 
siveness almost at once; but oxidation re- 
quires many days under continuous aération 
of the river. From a comparison of data in 
regard to the actual purification of polluted 
streams we may draw the following infer- 
ence: Rivers not to be used for water-sup- 
plies, but to be inoffensive to communities 
residing a few miles below, to remain fit for 
ordinary manufacturing purposes, and to sus- 
tain the life of fish, may receive the sewage 
from one thousand persons for at least every 
one hundred and fifty to two hundred cubic 
feet of minimum flow per minute, supposing 
that natural subsidence of the heavier mat- 
ter takes place immediately below the town 
discharging the sewage. Beyond the above 
limit it appears to be advisable to resort to 
land or other filtration, or to chemical pre- 
cipitation. But the whole subject needs 
further investigation. 


The Nebraska City Pontoon Bridge.— 
Colonel 8. N. Stewart, of Philadelphia, has 
recently built a pontoon bridge for ordinary 
traffic across the Missouri River, at Nebraska 
City. It is 1,074 feet long, 24} feet wide, 
and consists of a flooring laid upon boats 
which float upon the river and are securely 
anchored. The city has held a franchise for 
such a bridge for twelve years, but the pro- 
ject has been opposed by persons interested 
in steamboats plying on the river. Many 
predicted that the attempt would fail, for 
the Missouri River has a swift current, which 
here attains about its highest velocity, and 
large numbers of logs and trees are constant- 
ly drifting in the stream. These, however, 
are carried under the floats without doing 
any damage. In the channel of the river the 
bridge makes a V, pointing down stream, 
which is the draw. To open the draw, the 
connections at the point of the V are cast 
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off, and the current swings the two sections 
apart, leaving a free opening 528 feet wide. 
It is the widest draw in any bridge ever 
built. The ends of the section are connected 
by a sunken steel-wire cable, and the draw 
is closed by winding this up on a capstan, 
worked by one man. There is a pontoon 
bridge across the Mississippi River at Prai- 
rie du Chien, the draw of which requires a 
powerful engine to close it. The bridge is 
to be removed each winter when ice covers 
the river. Both the pontoon bridge and 
a crib-work structure 1,050 feet long which 
crosses a second arm of the river were built 
in twenty-eight days, at a cost of about 
$18,000. For the spring floods it is pro- 
posed to greatly increase the strength of the 
steel anchoring cables. The bows of the 
boats are to be sheathed with iron, and the 
bottoms are to receive an extra planking of 
oak. A railroad bridge of steel crosses the 
river near the pontoon bridge. This was 
built between December, 1887, and June, 
1888. Heretofore pontoon bridges have been 
little used except as a temporary expedient 
for military purposes; but their cheapness, 
and the satisfactory character of the draw 
and other details in the form just described, 
bespeak for them a more extended use. 


Somali Traits.—The Somalis, as repre- 
sented by Mr. F. L. James, who has traveled 
among them, are a curious people, hostile to 
Europeans, treacherous, “marauding, semi- 
civilized half-castes, offshoots of the great 
Galla race, allied to the Caucasian type by 
a steady influx of pure Asiatic blood. They 
are Mohammedans, but the rites of their re- 
ligion sit loosely upon them. Although their 
trust is in Allah, they have been known to 
ask where he can be found, as some of them 
would like to catch him and spear him for 
having laid waste their homes and killed 
their wives and cattle. Yet they let off sud- 
den prayers with great fervor during mo- 
ments of anxiety.” The hire of camels and 
drivers to the traveler was ratified by an 
oath that, if the man failed to keep the 
terms of the contract, he would divorce his 
wife. Mr. James had to engage women- 
servants, because the men refused to build 
their own mat-huts or do any cooking. None 
of their fathers had doné this, they argued, 
and were they to do the work of women the 





tribes through which they passed would de- 
spise them. At one place the people believed 
the caravan had descended from the heav- 
ens, and this was confirmed when Mr. James 
and the others began to smoke. “ The pipe 
was part of ourselves, for how else could 
our mouths blow forth clouds, which would 
of course bring down rain?” The author 
explained that these clouds were not “ water- 
bearers,” but were due to plants lighted by 
harmless fire-makers,” and to prove this 
one of the party struck a match and lit a 
fresh cigarette. This caused further bewil- 
derment. The match had produced light- 
ning, and of course the cloud could produce 
thunder; so the travelers were “ storm- 
makers.” 


Healing of the Broken Bones of Birds.— 
It is not often that doctors are able to ob- 
serve a broken bone almost in the very act 
of healthful healing, as has recently been the 
privilege of Dr. R. W. Shufeldt. He obtained 
on the same day a red-tailed hawk and a 
turkey-vulture which had been shot while 
high in the air with a 0°45 caliber govern- 
ment carbine; the ball in the former case 
passing clear through the chest, and in the 
latter case breaking in two the radius and 
the ulna. The hawk’s wound could not be 
discovered, and the bird was apparently 
whole and vigorous. When killed and dis- 
sected, three weeks afterward, it was found 
that all of the costal ribs and the scapula 
had been broken across, but were now sub- 
stantially healed. The ribs had individually 
made a good union and there was no anchy- 
losis among them, and the blade of the 
scapula, though not perfect, was in essen- 
tially as good a condition as ever; the whole 
constituting a case of “a fearful wound with 
a truly magnificent recovery.” The buzzard, 
besides having been shot, had been kicked 
about by the soldiers, “and was more dead 
than alive.” It had recovered, and could fly 
well in about a week, when it was killed. 
The union of the bones was complete and 
firm, and a mass of callus was being rapidly 
absorbed at the sides of the fracture, while 
the bones had remained practically straight. 
From this and other cases within his expe- 
rience, the author is convinced that, in case 
of fractures of the bones of the wings in 
birds, the good unions that result with 
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hardly any deformity or shortening are 
largely due to the material assistance af- 
forded by the quills of the primary and sec- 
ondary feathers, which act as splints. Were 
this-not the case, and if deformity ensued, 
the bird would be crippled in its power of 
flight, or deprived of it. 


Food and Economical Plants of Abys- 
siniaa—The most important of the food- 
plants of Abyssinia is the taff (Poa Abyssin- 
ica), @ cereal bearing grains as small as a 
pin’s head, from which the general bread is 
made. An inferior black bread is made 
from a kind of millet that grows in low 
grounds. Roasted flax-seed is sometimes 
eaten. The flower-stock of the plantain, 
cooked with milk and butter, is very tender, 
has the flavor of new bread somewhat un- 
derdone, and is an excellent dish. From the 
leaves of the ensefe mats are made. The 
eeca, an asclepiad, furnishes a tough fiber, 
which is used in making cordage and twines. 
Other fibers, for various uses, are furnished 
by the bark of the Calotropis gigantea ; and 
the tender leaves newly pulled from the stipe 
of the doum-palm are wound into all kinds 
of matting and basket-ware. The powdered 
seed of a large tree called herebera ( Milettia 


ferruginea) is thrown into the water to stu- 


pefy fish, and makes it more easy to catch 
them. The chief articles of export are 
calves’ hides, salted and dried, beeswax, 
ivory, tamarinds, ostrich- feathers, gutta- 
percha, gum arabic, mother-of-pearl, leopard- 
skins, musk, honey, and tobacco. 


Interest in Reading.—The primary ob- 
ject of ordinary reading or study, Mr. Bal- 
four holds, in his rectorial address at St. 
Andrews, is the enjoyment to be obtained 
by the possession and acquirement of kaowl- 
edge. Knowledge is most easily attained in 
those subjects which we like most and take 
most interest in; and by that principle we 
should be directed to the kind of reading 
which we should take up. By the same 
principle we should not try to read the books 
on the list of the hundred or so best, merely 
because they are on the list; but when our 
interest is fixed on # particular line, the list 
is good to refer to for the best books bear- 
ing upon it. What interests the ordinary 
man at one time does not interest him at an- 





other; but “his interests change with the 
changes that are going on around him in the 
world. He sees some natural curiosity, reads 
something in the newspapers, hears of some 
incident or character in history, or goes to 
some place which awakens his interest and 
attention, and induces him to read. If the 
ordinary man, then, is to read what interests 
him, he is pretty sure to read widely, and 
therefore necessarily, since life is short, su- 
perficially. . . . Now, can it be said, that 
the man who reads like this, with freshness 
and vigor, eager to find out something, to 
get light on a subject dark to him before, 
will not get more knowledge, and so benefit 
himself vastly more, than the man who, with 
slow and painful steps, heavily plods through 
a list of books, though that list has on it all 
the masterpieces of creation ?” 


House-top Summer-Resorts.—A plan to 
make our house-tops useful is sketched by 
Dr. Gouverneur M. Smith, in a paper on 
“Wasted Sunbeams—Unused House-tops.” 
The Oriental has no difficulty in the matter; 
he lives on the top of his house a consider- 
able part of the year, and builds his roof 
with an especial eye to that sort of occupa- 
tion. Why may not we? By pitching our 
tents upon them, or by taking them as they 
are, except that the roof-coverings would have 
to be made more solid, we might make our 
roofs comfortable sojourning-places and in- 
expensive summer health-resorts. “ Roof- 
ing,” says the author, “can be contrived 
suited to this climate, and enduring as pave- 
ment. A pleasure resort might ornament 
each residence, its limits bounded by the 
area of the dwelling; neighborly consent 
could widen the range, turf and flowers 
brightening the plan. Tron-framed and glass- 
inclosed rooms or cupolas could be added, 
which would prove useful during all seasons, 
artificial heat tempering brumal inclemency. 
If such adaptation of house-tops would be 
an advantage to the affluent, who can escape 
city life during the summer, how much 
greater advantage would be secured to the 
tenement-house districts! . . . For the high- 
er graded tenement - houses, such fresh-air 
facilities would be hailed with delight by 
the inmates. The proximity of open breath- 
ing-places totheir rooms would endear their 
humble homes. Summer moonlight even- 
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ings could have a new aspect; and again, 
round a family lantern, groups might gather 
to read, sew, or engage in games, and thus a 
home-felt pleasure could quiet restless spir- 
its, craving questionable or illicit amuse- 
ments. More true enjoyment might be ob- 
served in such groups than on the piazzas of 
fashionable resorts. Landlords could arrange 
for the periodical sweeping of roofs, as well 
as of the halls and stairways, and, among a 
very large class of the respectable poor, 
pride would stimulate to a tidy and deco- 
rative care of their home parks.” By a lit- 
tle alteration in structure the upper stories 
of houses, now stuffy places enough, could 
be made light and airy, and attractive as re- 
sorts or play-rooms in inclement weather. 
This recalls the papers contributed by Mr. 
Bunce in “ Appletons’ Journal ” several years 
ago, in which a similar utilization of the 
roofs of the tall houses just then coming 
into fashion, or their conversion into gar- 
dens, was advised and illustrated with pleas- 
ing descriptions of what might be. 


Adolf Sutro’s Water-Power.—Mr. Adolf 
Sutro’s aquarium at San Francisco, though 
at a higher level than the ocean, is fed by 
sea-water in sufficient quantities to furnish 
a strong constant stream by the action of 
natural forces only. How it is done has 
been told, in the California Academy of Nat- 
ural Sciences, by Mr. Theodore H. Hittell, 
who indicates also what may be a new eco- 
nomical power. The aquarium is on the 
lee side of a jutting rock. Through this 
rock, and leading out to its exposed face, is 
a short tunnel, while on the face of the rock 
most exposed to the rollers of the ocean is 
an excavated hollow place or basin, the bot- 
tom of which is several feet above high- 
water mark. As the rollers come in they 
dash violently against the face of the rock, 
rise in mingled water and foam to a very 
considerable height, and splash over into 
the basin. The water thus caught in the 
basin does not fall back into the ocean, but 
runs through the tunnel into the aquarium 
and maintains its high level. Between that 
level and the level of the ocean in the cove, 
where there is no rock to dash against and 
no splashing, there is a fall, as indicated by 
the running stream, of several feet-—enough 
to furnish very valuable water-power. The 
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principle of gaining a head of water thus 
applied may obviously be made of great im- 
portance at many points along the coast. 
Though the main body of water to be caught 
is thrown up only during high tide, there is 
hardly any limit to the amount that may be 
thus secured, provided the basin is large 
enough and not too elevated. 


Fast Railway-Trains.—Some remarkably 
fast time has been made recently by trains 
between London and Edinburgh, in conse- 
quence of a rivalry between the Northwest- 
ern and the Great Northern Railways. The 
journey formerly took nine hours, but last 
summer the former road reduced the time to 
eight hours and a half. Its rival then made 
it eight hours, and, on August 6th, the Scotch 
Express, on the Northwestern, covered the 
distance in eight minutes less. The times of 
the runs made without stopping on this trip 
were: Euston to Crewe (158 miles), 2h. 
56m. ; Crewe to Preston (524 miles), 51 m. ; 
Preston to Carlisle (90 miles), 1 bh. 38 m. ; 
Carlisle to Edinburgh (1004 miles), 1 h. 45 m.; 
the average speeds attained being the high- 
est yet reached. On the second day of the 
accelerated service, this train, consisting of 
an engine with six coaches, made the run 
from Crewe to Preston in fifty minutes, and 
that from Preston to Carlisle in ninety min- 
utes. This is claimed as beating every pre- 
vious record. 


Sagacity of the Blood-hound.—The blood- 
hound is declared by Dr. Gordon Staples, 
from his own somewhat wide experience, to 
be one of the most sagacious of all dogs. 
“His wisdom when quite a puppy is some- 
times astonishing. When only six months 
old, he will often show to his master that he 
has already come to the conclusion that life 
is real and earnest, and not meant merely to 
romp and play in. I have had a puppy at 
this age take me quite in charge, as it were, 
giving himself all the airs and manners of a 
dog of seven years old, and going on watch 
at nightfall as serious as a sentry in an ene- 
my’s country. He would look up in my face 
as much as to say: ‘There’s nobody in this 
wicked world worth a thought except you 
and me, master, and you don’t count as far 
as defense goes; if you please, I'll do the 
watching for both.’ As a rule, the blood- 




















NOTES. 


hound is most docile and willingly affection- 
ate. He can be trusted with children; so 
much so, that a boy may safely do duty as 
the ‘hunted man’ when the hound is being 
trained in hill or forest. The animal is nev- 
ertheless suspicious of the motions of stran- 
gers; he therefore makes a most efficient 
guard either to person or to property.” Both 
scent and sight are remarkably well devel- 
oped in the blood-hound ; the animal is beau- 
tifully formed all over for hard work, but 
does not excel in speed. In olden times he 
was called the “slow-hound,” among other 
names, and when the trail was perceptible, 
even to human senses, the dog was taken on 
horseback to save time. Great value is put 
upon the hound’s up-bringing and general 
treatment when not on duty. “If the creat- 
ure has been reared and trained by a fool, 
and under the influence of fear—if he be not 
well kept, properly bedded, exercised, and 
fed, and allowed the companionship of man, 
he is certain to develop more or less of nerv- 
ous debility, and ten to one will go wrong 
at the critical moment. ... Some people 
doubt the possibility of dogs tracking a crimi- 
nal through the streets and lanes and busy 
thoroughfares of a crowded city. They speak 
of cross-scents; but in doing so they speak 
of what they do not understand as well as— 
the blood-hound does. He has got the right 
scent at the right place, and, if he is the 
right sort of dog, he will stick to that and 
no other. Besides, it has been done over 
and over again.” 


Diet and Disease.—Dr. A. Hunter’s new 
cook-book—“ Culina Famulatrix Medicine ; 
or, Receipts in Modern Cookery, with a 
Medical Commentary "—contains much plain 
speaking with reference to certain dishes 
which are supposed to contribute to the 
increase of the business of doctors. A cer- 
tain giblet-soup is described as containing 
“a considerable amount of gout and scurvy.” 
A mock-turtle soup is pronounced “a dan- 
gerous dish, and will soon bring a man to 
his crutches”; a second kind is denounced 
as “a most diabolical dish, only fit for the 
Sunday dinner of a rustic who is to work 
the six following days in a ditch-bottom ” ; 
and of a third, the author observes, “ there 
is death in the pot.” Other dishes of equally 
elaborate composition, and to the lay view as 
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indigestible, are well spoken of ; whence it 
may be inferred that the author is as preju- 
diced as scientific. 





NOTES. 


Dr. H. A. Hans, of the University of 
Pennsylvania, has issued, through P. Blakis- 
ton, Son & Co., Philadelphia, his essay on 
“ Mediastinal Disease,” to which the Medi- 
cal Society of London awarded the Fother- 
gillian medal for 1888. 


A curious story of foster relationship be- 
‘tween a wood-duck and a hen is told bya 
Mr. Palmer. The duck was hatched alo 
with a brood of chicks from an egg that 
been placed under the hen. It was attended 
as well as her other chicks by the mother, 
and reached adult age. Then, when the hen 
brought out another brood of chicks, it kept 
in close attendance, much to the hen’s an- 
noyance, and with occasional resultant fights. 
Finally, the duck drove away the hen and 
took exclusive care of the chicks during the 
day, only giving them up at night. 


A new oil-burning light, called from its 
inventor the Doty light, is said to be well 
suited for lighting all places where brilliant 
illumination, without dark shadows, is re- 
quired at moderate cost and without elabo- 
rate preparation. In it oil is forced by com- 
pressed air through a tube which has been 
formed into a double coil. The coil is heat- 
ed, so that the oil is vaporized in passing 
through it, and, becoming ignited at the 
burner, issues in a brilliant The press- 
ure of the air is kept up by a few occasional 
strokes upon a hand-pump. Three sizes of 


500, and 1,000 candle-power. 


ce resulting 
from its being self-contained, self-generating, 
and portable. 


THE prevalence of diphtheria, 
small-pox, and scarlet fever in the cold sea- 
sons of the year is explained by Dr. H. B. 
Baker as from the tendency in 
those periods to catarrhal inflammations of 
the respiratory tract. This is also exempli- 
fied in the prevalence of influenza, bronchi 
and tonsillitis. The cause of these forms 
inflammation may be found in the retention 
of non-volatile salts in the mucous lining of 
the air-passages. 

Tue land aot ns Naga te in Cheshire, 

is ually undergoing subsidence 
ott of the pumping up of the 
brine which is produced by the solution of 
the rock-salt far below the surface. As this 
brine is removed, fresh water takes its place, 
and this reacts upon the rocks, forming new 
brine, which is pumped up in its turn. And 
80 the process goes on year after , with 
constant removal of the props of the earth. 
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Expertments have been made by Mr. 
Saunders, of the Experimental Farms, Otta- 
wa, in the cultivation of grains from the 
extreme north of Europe, for the purpose 
of securing varieties that will ripen in the 
shortest Canadian summers. Wheat from 
Lake Ladoga, latitude 69°, ripened from ten 
to fifteen days earlier than other varieties in 
cultivation ; a difference sufficient to insure 
its maturing soon enough to escape the ear- 
liest autumn frosts. This wheat yielded 
nineteen-fold, and was of satisfactory qual- 
ity. Onega wheat, from latitude 62°; bar- 
ley, from latitude 66°; and barley and rye 
from latitude 67°—or from the extreme 
northern limits at which cereals are grown 
in Europe in a continental climate—are on 


How dependent schools were, and to 
some extent still are, on books as contrasted 
with individual power, is illustrated in the 
life of the late Prof. Thomas Hill Green. 
The first time he competed for the Queen’s 
medal at Rugby he complained that, though 
the judges liked his essay the best, they gave 
the prize to another boy, “ because his essay 
showed more labor, i. e., came out of thirteen 
books instead of his own head.” In the next 


competition he was successful, contrary to. 


his own expectation, for the subject was one 
for which, he says, he had “to consult a va- 
riety of forty authorities, which I never can 
succeed in doing well; I always find that, if 
I cram myself with the ideas of others, my 
own all vanish.” : 


A new life-saving jacket—Mr. J. John- 
son’s “ Eclipse Life-Belt "—consists of twen- 
ty corrugated metal tubes joined with dura- 
ble webbing, so adjusted as to give the tubes 
& vertical position on the chest and back. It 
has a supporting power of thirty-two pounds 
in fresh water. The belt can be readily 
adapted to the side of a ship’s boat to ren- 
der it unsinkable. 


A surrerer from sleeplessness avers that 
he has found a remedy for his trouble by 
holding his breath till discomfort is felt, 
and repeating the process a second and a 
third time. The “Lancet,” while it admits 
that this method may produce the desired 
effect, mentions some dangers connected 
with it which would make its general adop- 
tion unadvisable. Another victim of insom- 
nia, regarding the affliction as a consequence 
of mental worry and deficiency of exercise 
and fresh air, advises hygienic living, mod- 
eration in eating and drinking, and absti- 


‘nence from stimulants. In dealing with 


severe nervous irritation from mental or 
physical work, he has found a daily rest an 
almost essential prelude to sleep at night. 
This advice is pronounced sensible. 


M. Des Crorzeavx has become President 
of the French Academy of Sciences ; and M. 
Hermite has been chosen Vice-President, to 
become President in turn in 1890. 





Tre Medico-Chirurgical Society of the 
Canton of Berne, Switzerland, has offered 
prizes for the best and next best essays on 
the question, “Up to what point is there 
ground for entertaining the criticisms which 
have been made from a medical point of 
view on the intellectual overpressure of 
children in the schools of a Swiss terri- 
tory?” Essays of a purely theoretical char- 
acter, and compilations from books embody- 
ing facts which the competitor has had no 
means of personally examining, will not be 
considered. The essays may be in French 
or German. 


Mr. Im Tours noticed, in the course of 
his explorations in British Guiana, that 
tamed animals of many species — parrots, 
macaws, trumpeters, monkeys, toucans, 
ete.—were kept in some of the Indian vil- 
lages. They take the place of currency. 
These Indians, not having yet risen to the 
civilization of a protective system, carry on 
special occupations in their different vil- 
lages: thus in one they spin, in another 
make mats, in a third pottery, in a fourth 
cassava-mills, ete. Some of the trading is 
done by barter between the villages, and the 
balances are adjusted with this living “‘ cur- 
rency.” 

Tue seventieth birthday of Prof. Von 
Pettenkofer—the father of hygienic science, 
as the Germans call him—was celebrated in 
Munich on the 8d of December, with enthu- 
siastic demonstrations by the students, and 
visits and testimonials from scientific and 
medical men of all parts of Germany. Among 
those who thus honored him were the civic 
dignitaries of Munich ; the National Liberal 
party; representatives of the royal family; 
numerous scientific and medical societies and 
universities at home and abroad; the Prussian 
Minister of Education; and old pupils. The 
students had a grand torchlight procession 
on the evening of the 5th, which was ad- 
dressed by Pettenkofer, and ended with a 
shout and a song. 


A comPenpium of transoceanic weather 
observations—from Walfisch Bay, South Af- 
rica; Hatzfeldhafen, New Guinea; and the 
coast of Labrador—has been published by 
the “ Deutsche Seewarte.” The last observa- 
tions were made by missionaries on the ini- 
tiative of the “Seewarte.” Such observa- 
tions will hereafter be regularly published 
in yearly volumes. 


Awmone the more important papers in the 
“Year-Book” of the Italian Meteorological 
Society for 1887 are those of Ferrari on the 
relations of sun-spots to earth-magnetism, 
of Pagliani on the relations of cholera and 
weather, and of Roster on those of the air 
and health. The “Year-Book” also con- 
tains a bibliography of all Italian works on 
meteorology that appeared in 1886. 


An Anthropological Congress is to be 
held in Vienna in August. 
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general phyvio'ogy, his text-books will be entitled to a prominent place amoung the best text- books 
of physiology.” —<Science. 


PRACTICAL PHYSICS, for Schools and Junior Students of Colleges. 
By Barrour Srewarrt, M. A., LL. D., F.R.S., and W. W. Hatpane Gee, B.Se. Vol. 
I,—Electricity and Magnetism. 16mo. 60 cents. 

“ A magnificent little book of about two hundred pages, which no person teaching physics in our 
public schools should be without. It forms a handbook giving directions for quantitative experi- 
mental demonstrations. so full and complete in their course, so concire in their wording, and so clear 
in their meaning and illustrations, that we can vot well imagine an improvement in the presentation 
of the subject.”"—Hducational Review. 

“Should be in the hands of every student of the subject, especially those who do not have the 

Review 


advantages of a teacher.” — Hlect . 
Of the work itself, we may say that it is eminently practical. The first chapter consist of a 


series of lessons or experiments in Electrostatics, becinning with the simplest methods of electrifi- 

cation and proceeding to the most complicated and most difficult ones. The second chapter consists 

of Magnetism, the third of Voltaic Electricity. the fourth of Tangent Galvanometer, the fifth of the 

Measurement of Resistance, and the sixth of the Quadrant Electrometer. The lessons are not more 

difficult than the nature of the subject compels them to be, and every assistance that the student 

could well desire, in the shape of good drawings, has been given.”—Literary World. 

APPLICATION OF DYNAMICS TO PHYSICS AND CHEMISTRY. 
By J. J. Tuomson, M.A., F.R.S. 12mo. $1.90. 

THE PHILOSOPHY OF KANT. As contained in Extracts from his own Writ- 
ings. Selected and Translated by Joun Watson, LL. D., Professor of Moral Philos- 
ophy in the University of Queen’s College, Kingston, Canada. 12mo. $1.75. 

** Could hardly—as will be anticipated—have been intrusted for execution to more competent 
hands. Prof. Watson does not confine himself to the mere task of selection; he avails himself of 


earlier translations, but without divesting himself of his responsibility, and his renderings are clear 
and terse, shrinking neither from expansion nor, where it is advisable, compression.’’—4¢hena@um. 


MACMILLAN & CO., 112 Fourth Avenue, N. Y. 
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THE KODAK. | CALIGRAPH 


» ‘use the Kopax. 
The operation) GREATEST SPEED ON RECORD! 


of making a 


picture consists} 4126 words per minute, errors excluded. 


simply of press- T. W. Osborne, winner of international con- 
ing a button.| test at Terento, wrote on the Caligraph Writing | 
One Hundred Machine 630 words in five minutes, thus gain- 
ing for the Caligraph the champienship of the 
werld,. 










instantaneous 
pictures are 

PRICE, $25.00. _.a6 without 
re-loading. No dark room or chemicals 
are necessary. A division of labor is 
offered, whereby all the work of finish- 
ing the pictures is done at the factory, 
where the camera can be sent to be re- 
loaded. The operator need not learn any- 
thing about photography. He can “ press 
the button’ —we do the rest. 

For sale by all Photo. Stock Dealers. 

Send for copy of Kopax Primer, with 
saiople photograph. For full and correct account of above test, address 


| : THE AMERICAN WRITING MACHINE CO., 
The Eastman Dry Plate and Film Co., HARTFORD, CONN. 


ROCHESTER, N. ¥- New York Branch, 237 Broadway. 











Treatise on Chemistry. 


H. E. ROSCOE, F.R.S. and C. SCHORLEMMER, F.R.5S., 


Proressors oF CuEMiIsTRY Iv THE Victoria Universiry, Owens CoLiece, ManonestTer. 


INORGANIC CHEMISTRY. Vols. I and II. 


Vol. I. Non-Metallic Elements. 8vo. $5.00. 
Vol. Il. Part I. Metals. 8vo. $3.00. 
Vol. II. Part If. Metals. 8vo. $3.00. 


ORGANIC CHEMISTRY. Vol. III. Part I. The Chem- 
istry of the Hydrocarbons and their Derivatives, or Organic Chemistry. 8vo. 


$5.00. 
Vol. IIL. Part II. The same. 8vo. $5.00. 
Vol. III. Part III. The same. 8vo. $3.00. 
Vol. III. Part IV. The same. 8vo. $3.00. 


“* It is difficult to praise too highly the selection of materials and their arrangement, or the wealth 
of illustrations which explain and adorn the text. In its woodcuts, in its technological details, in ite 
historical notices, in its references to original memoirs, and, it mas be added. in its clear type, smooth 
paper, and ample margins, the volame under review presents most commendable features. Whatever 
tests of accuracy as tu figures and facts we have been able to apply have been satisfactorily met, while 
in clearness of statement this volume leaves nothing to be desired.”"—London A 5 


‘The authors are evidently bent on making their book the finest systematic treatise on modern 
chemistry in the English language, an aim in which they are well seconded by their publishers, who 
spare neither pains nor cost in illustrating and otherwise setting forth the work of these distin- 
guished chemists.”— London Atheneum. 





New York: D. APPLETON & OO., Publishers, 1, 3, & 5 Bond Street. 














Twenty-ninth Annual Statement 


| 
—: OF THE :— | 


WASHINGTON 
LIFE INSURANCE COMPANY — 


NEW YORK. 








W. A. BREWER, Jr., President. 
Ner Assets, Dec. 31, 1887....... $8,387,360.39 

Receipts during 1888 : 

Premiums... . . .$1,831,526.93 
Interest, Rents, ete. 451,477.86 2,283,004.79 

$10,670,365.18 | 

DISBURSEMENTS. 


Paid Policy Holders 

for Claims by 

Death, Endow- 

ments, Cash Divi- 

dends, Surrender- 

ed Policies, etc. . .$1,219,584.35 
All other expendi- 





tures, including 
TAXES. 2... cece 526,828.45 1,746,412.80 
Net Assets, Dec. 31, 1888....... $8,923,952.38 


Add excess market value of stocks, 
with interest accrued and due 
and unpaid, also deferred and 
unpaid premiums............. 


Gross Assets, Dec. 31, 1888... . .$9,519,277.29 


Deduct total liabilities.......... 8,960,827.71 | 


$558,449.58 | 


595,324.91 





Surptus at 4% valuation......... 


——— | 
Surplus by former N. Y. standard .$1,089,735.58 


Policies issued in 1888, 4,321 for. 9,551,611 
Policies in force Dec. 31, 1888, 


Se 42,768,084 





W. HAXTUS, Vioo-President and Secretary. 
E. 8. FRENOH, Sup’t of Agencies. 
CYRUS MUNN, Assistant Secretary. 
I. 0. PIERSON, Actuary. 
J. W. BRANNAN, M.D,, Medical Examiner. 
B. W. McOREADY, M.D., Oonsulting Physician. 
FOSTER & THOMPSON, 62 Wall St., New York, 





WEBSTER 


THE BEST INVESTMENT 
for the Family, School or Professional Library, 





Besides many other valuable features, it contains 
ctionary 


of 118,000 Words, 3000 Engravin 


A Gazetteer of the World 


locating and describing 25,000 Places, 


A Biographical Dictionary 


of nearly 10,000 Noted Persons, 


A Dictionary of Fiction 


found oO n Webster, 


All in One Book. 


3000 more Words and nearly 2000 more Illus 
trations than any other American Dictionary. 
Sold by all Booksellers. Pamphlet free. 
G.&C.M & CO., Pub'rs, Springfield, Mass, 





Quite WELcoME 


to a copy of our little book 
“How TO MAKE PHOTOGRAPHS.” 


Your name 
is all suffi- 
ceive a copy 
containing 
catalogue of 
graphic 
Our stock is 
complete. 
from $2.50 











t 








and address 
cient to re- 
of this book 
an illustrated 
our photo- 
goods. 
varied and 
Outfits cost 
upward. 


The Scovill & Adams Co., 
423 Broome St., New York. 








Attorneys. 


New York Illustrated, 


A PICTORIAL DELINEATION OF 


Street Scenes, 


Buildings, 


River Views, 


AND OTHER PICTURESQUE FEATURES OF 
THE GREAT METROPOLIS. 


With Maps. Large 8vo. 
Price, 75 cents. 


Illustrated cover. 


D. APPLETON & CO., Pusiisuers, New YorsE. 
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Eelectic Magazine 


“Tue LireRaTuRE oF THE WoRLD.” 


1889.—45th Year. 


The ECLECTIC MAGAZINE reproduces from foreign periodicals all those articles which 
are valuable to American readers. Its field of selection embraces all the leading Foreign 
Reviews, Magazines, and Journals, and the tastes of all classes of intelligent readers are 
consulted in the articles presented. The most masterly discussions in Science, Philoso- 
phy, Literature, History, and Criticism the freshest and liveliest sketches in Bi- 
ography, Adventure, and Travel; the most brilliant Poems and Short Stories, 
and the latest studies in Current Politics and Social Life from 


THE ABLEST WRITERS IN THE WORLD, 
will be found in its pages. 

The yearly numbers of the ECLECTIC comprise 1728 pages—almost a library in itself— 
of the most valuable and instructive reading. Its Editorial Departments comprise 
LITERARY NOTICES dealing with current Home Books; Foreign Literary Notes, 
Science, and Art, summarizing briefly the new discoveries and achievements in this field, 
and consisting of choice extracts from new books and foreign journals. These departments 
are of great value to the readers af the ECLECTIC. 

The following are the names of some of the leading authors whose articles may be ex- 
pected to appear in the pages of the ECLECTIC for the coming year. 








AUTHORS. 
Right Hon. W. E. Gladstone, Cardinal Newman, 
Alfred Tennyson, Cardinal Manning, 
Professor Huxley, Miss Thackeray, 
Professor Tyndall, Thomas Hardy, 
J. Norman Lockyer, F. R. &., Robert Buchanan, 
Dr. W. B. Carpenter, W. H. Mallock, 
E. B. Tylor, Professor Ernest Haeckel, 
Professor Max Miiller, Henry Taine, 
Professor Owen, Professor J. R. Seeley, 
Edward A. Freeman, D.C. L., James Huttan, 
James Anthony Froude, Frederick Harrison, 
Thomas Hughes, Emil de Laveleye, 
Algernon Charles Swinburne, Karl Blind, 
William Black, Emilio Castelar, 
Mrs. Oliphant, Etc., Etc. 








The aim of the ECLECTIC is to be instructive and not sensational, and it 
commends itself particularly to Teachers, Scholars, Lawyers, Clergymen, and alt 
intelligent readers who desire to keep abreast of the intellectual progress of the age. 


STEEL ENGRAVINGS. 


The ECLECTIC comprises each year two large volumes of over 1700 pages. Each of 
these volumes contains a fine Steel Engraving, which adds much to the attraction of 


the magazine. 

TERMS: Single Copies, 45 cents; One Copy, One Year, $5.00; Five 
Copies, $20.00. Trial Subscription for Three Months, $1.00. The 
ECLECTIC and any $4.00 Magazine to one address, $8.00. POSTAGE 
FREE TO ALL SUBSCRIBERS. 


E. R. PELTON, Publisher, 25 Bond Street, New York. 
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: SKETCHING OUTFITS 
: OF ALLKINDS 
Fl TUBE COLORS: WATER COLoRS-CRAYONS 


Latest French, German, Spanish, snd I Italian on 


Press COMMENTS. 
“Comprehensive and well edited."—N. fF. 


Nr badge A — Troy 








4 Thee rue thie orig monty covers | TE DRAWING PRPER- CANVAS BRUSHES O18 EDIUP'S: 





em 8 ee never trivial, but in a brief 
w words ufttimes conveys as much 
meaning as the —— — of its older 

a — ‘rooklyn lagazine. 
herculean amount of labor, and 


| MATHEMATICAL INSTRUMENTS | fs 
9 HOUSE PRINTERS COLORS 

ts te tabie a abl Miumted thas ovecp choche to ene 

every touch 3 py fd editorials are keen 


every tous spondence vite. Catalogues of our different Y 
sa, unt, 1S resbonsible parlies. 

ee ee) eee Sena IN-DEVOE & C2-176 RANDOLPHS?-ChiCAGO} 
BRENTANO Ss, 0 os este eters Ye o) 
5 Union Square, New York. | \& = = ee - 
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J°STE means. 


Soid ST all EEL throughout the World ! 
Cold Medal, Paris Exposition, 1878. 





For Fine Writing, No. 1, 303, and Ladies, 170. For Broad Writing, 
294, 389, and stud point, B49. For General Writing, 332, 404, 
390, and Falcon, 878, 9OB. Other styles to suit all hands. 


EB Sample Cards, Price-lists, ete., furnished on application. 
JOSEPH GILLOTT & SONS, 91 John St, New York. HENRY HOE, Sole Agent 
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“WELL LATHERED IS HALF SHAVED.” 


Spanish Proverb. 


That which distinguishes “Snavtse Soar” from Toilet or Washing Soaps is the Later. 


What is lather for? What doesit de? What should it do? 
The nse of Soap in Shaving is to penetrate, moisten, and soften the beard that it may present the least 


possible resistance to the keen edge of the razor. Failing in this—it fails utterly! 

But it has other nses!! 

Shaving is naturally an irritating process to the skin. The soap applied should contain properties to soothe 
and allay irritation. 

Many “so-called” Shaving Soaps have a very opposite effect. They draw and parch the skin, and after 
shaving impart to the face a feeling similar to that caused by the cutting of a sharp wind. 

A TRvE Shaving Soap should contain germicide properties. 

to the most distressing cutaneous diseases. 


Gentlemen who are shaved by barbers are SET | ex 
For HALF A HUNDRED YEARS WILLIAMS’ SHAVING SOAPS have ranked as the purxst, nicn- 


EST, and BFST. 
Compare the lather with that of any other. 
Mild and Delicate, it penetrates and softens the beard, and renders shaving a positive luxury. Unlike 


other Shaving Soaps, the /ather wi!! not dry on the face while shaving. 
WILLIAMS’ SHAVING SOAPS have a Soothing effect upon the Skin. Like rich cream, the lather cools, 


softens. and heals. 
GENTLEMEN WHO ARE SHAVED BY BARBERS should insist wpon it that WILLIAMS’ BAR- 
BERS’ BAR SOAP is used. Rich and refreshing, it contains properties destructive to disease germs, and 


renders SAFE the luxury of being shaved. 
NSURPASssED for Use of Gentlemen who shave THEMSELVES, 15¢ 
. 


, GENUINE YANKEE " SOAP, . Sranparp for Quauity in U. 8. Navy. 


» Rich fL Deut- 
WILLIAMS’ SHAVING STICK, “city cr Peueeare: and superior strength and Style of Package. 200. 


; ’ Usep in Trovsaxps or Famriirs as 4 Tomer Soar. 
WILLIAMS’ BARBERS’ BAR SOAP, fzoucre.s tome! oor Payers cies thie, 40Cs 
WILLIAMS’ SHAVING SOAPS are SOLD by all DRUGGISTS. 

FOR 7 CENTS we will mail, postpaid, a package of each of the 3 kinds. 
Sample of any one kind mailed on rgceipt of price. Stamps or Currency. 
Address communications to 


The J. B. WILLIAMS CO., Clastonbury, Conn. 


(Originally Wriutams & Bros., Manchester, 1849.) 
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$12.50 Fer $4.50 


_A-CLEAN SAVING OF $8.00. 


THE MOST REMARKABLE LITERARY OFFER. 
EVER MADE. 


~~ 








7 100,000 new subscribers are wanted for Belford's Magazine, and to, 
\AcTuAL Size, 9% « 6% get them we _ make the following great offer : 


FoR $4.50 


We_will send"tozeach _new_subscriberJa-setY of 


GEORGE ELIOT'S COMPETE WORKS 


In six large, r2mo volumes, containing 4.600~ pages, elegantly boundf ing the best¥English cloth, large, 
clear type, good paper, gold and ink embossing: each. set in a neat box! Published at $10.00, and 


BELFORD’S MAGAZINE 


For one year, postpaid, containing over 1.800 pages of reading matter Published at $2.50. 
The magazine is_under the editorial management of the keenest and most slashing writer of the day) 


COL. DONN PIATT, 


, besides a complete original novel from the pen of some foremost American novelist (alone worth 

than the price of the magazine), contains vigorous discussions on the important political, economic. 
social. and literary questions of the day. written in a fearless, able and independent manner by the best 
authorities, and articles, sketches, poems and stories by gifted and popular writers 

The highest place in the realm of fiction has been accorded by universal consent to George Eliot 
No writer, living or dead, has covered the ground she has swept with the wing of her commanding genius. 

The set includes Apam Bepe, Romora, Ferix Hort, Mipptemarcu, Danigt Deronpa, SiLas 
Marner, Tue Mitt on THE Floss, Scenes From Crericat Lire, THEoPHRASTUS SUCH, AND JUBAL AND 
OTHER POEMS. 

Over 2,000 newspapers speak in the highest — terms of Belford's Magazine, and commend 
dit to all who want a fair, able and fearless : 
jexponent of sound principles, combined with 
the literature of a first-class magazine. 

Subscriptions can begin with any num- 
ber, as each number is complete in itself, and 
may be sent to any of our offices. 

Remit by Post-office or Express order, 
or Bank Check. 


BELFORD, CLARKE & CO. 
CHICAGO: 109 & 111 eae ‘ity 
NEW YORK: 22 East 18th St. 
SAN FRANCISCO: 834 Market St. 
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ALL ABOUT CALIFORNIA 


AND THE 


PACIFIC COAST. 





THE 


OVERLAND MONTHLY. 





Tue Pacific Coast, especially California, is now attracting the atten- 
tion of thousands of home-seekers and capitalists. The resources, 
literature, and history of this vast section are fully set forth in the 
pages of Taz OverLanp Monruaty. Its stories of Western adventure, 
mountaineering, Indian studies, and Pioneer sketches have become 
famous, and are one of the strongest features of the magazine. Its 
literary reviews, editorials, and poems rank with the best of correspond- 
ing Eastern work. 

The OvERLAND was established twenty-one years ago. For 1889 
we promise more and better illustrations, and new writers. Reading 
Clubs and libraries find Taz Overtanp Monruty one of their most 


popular magazines. 


$4.00 PER YEAR. 





Single Copies, 35 Cents. Send 25 Cents for a Sample Copy. 


ADDRESS 
WM. M. GOLDTHWAITE, The Overland Monthly, 
EASTERN SUBSCRIPTION AGENT, 420 Montgomery Street, 


19 Park Place, N. ¥. San Francisco. 
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DR. WILLIAM A. HAMMOND’S SANITARIUM 


=~ FOR=> 


DISEASES OF THE NERVOUS SYSTEM, 
WASHINGTON, D.C. 





~ a s 





Dr. Witt1am A. Hammonp announces to the medical profession that he has returned from 
New York to Washington, D. C., where he has established, in a building especially erected 
for the purpose, a Sanitarium for the treatment of mild and curable cases of mental derange- 
ment, diseases of the nervous system generally, cases of the morphia and chloral habits, and 
such other affections as may properly be treated by the remedial agencies under his control. 
His experience during many years has convinced him that most diseases embraced within the 
above-named classes can ‘be managed much more successfully in an institution of this kind, 
under the constant supervision of the physician and with the aid of means not otherwise at 
command, than when the patients are seen by their medical advisers at intervals of several 
hours or days. 

The Sanitarium, which has been constructed under the superintendence of A. B. Mullett, 
Esq., late architect of the United States Treasury Department, is situated on Columbia 
Heights, at the corner of Fourteenth Street and Sheridan Avenue. The position is the highest 
in the immediate vicinity of Washington, the soil is dry, and all the surroundings are free 
from noxious influences. It is readily reached by the Fourteenth Street Railway, the cars of 
which run to the doors. The building is very large, and as perfect in structure and arrange- 
ments as is possible from a knowledge of sanitary science and of the requirements of such an 
institution. It accommodates about thirty patients. So far as the rooms, table, etc., are con- 
cerned, they are equal to such as exist in the best hotels of our large cities. Electricity in all 
its forms, baths, douches, massage, inhalations, nursing, etc., are provided as may be required 
by patients, in addition to such other medical treatment as may be deemed advisable. 

A large Solarium, for sun-baths and exercise in cold or inclement weather, and heated with 
steam in winter, is constructed on the top of the main building. 

Each patient is thoroughly examined by Dr. Hammond and receives his daily personal 
attention, while Dr. E. L. Tompkins, a physician of ample hospital experience and of tried 
executive ability, resides in the institution and has, under Dr. Hammond, the immediate 
superintendence. 

The Sanitarium is now opened for the reception of patients. 

For further information Dr. Hammond can be addressed at The Sanitarium, Fourteenth 
Street and Sheridan Avenue, Washington, D. C. 
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A HISTORY OF OUR HEROES, OUR STATESMEN, OUR SCHOLARS, 
OUR MEN OF NOTE IN EVERY FIELD. 


APPLETONS 
CYCLOREDIA 


¥ | 


nee | 





“ 





BIOGRAPHY 


EDITED BY 


JAMES GRANT WILSON anv JOHN FISKE. 





‘* APPLETONS’ CYCLOPADIA OF AMERICAN BioGRAPHY” contains a biographical 
sketch of every person eminent in American civil and military history, in law and poli- 
tics, in divinity, literature and art, in science, and in invention. Its plan includes dis- 
tinguished persons born abroad that are related to our national history, and embraces 
all the countries of North and South America. It therefore gives a history of the New 
World in every branch of human achievement. 

All the important biographies were written by persons specially acquainted therewith, 
nearly every writer of eminence in the country having contributed to its pages, as well as 
many of our illustrious statesmen, soldiers, and jurists. Of these we may enumerate: 


Georcr Bancrort, Joun Hay, Cart Scuurz, 

Secretary Bavarp, Colonel T. W. Hicotnson, General SHERMAN, 

Rev. Pxuiturrs Brooks, Mrs. Jutia Warp Hows, E. C. StepMan, 

Bishop Coxe, OuN Jay, R. H. Sropparp, 

Greorce WitiiamM CuRTISs, ames Russet. Lowe, Cuartes Duptey WARNER, 

Dr. Morcan Dix, RANCIS PARKMAN, oun G. Wuirtter, 

Ouiver Wenpe.t Hotmgs, James Parton, osert C. WinTHROP. 
Complete in six volumes, royal 8vo, containing ahout 8co each. Sixty-one fine steel portraits and 

some two thousand smaller vignette portraits and views of residences, statues, etc., embellish 

iat 


the work. Sold only by subscription. Descriptive circular with specimen pages sent on 
AGENTS WANTED FOR DISTRICTS NOT YET ASSIGNED. 


D. APPLETON & CO., Publishers, 1, 3, & 5 Bond St., New York. 
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LATEST HISTORICAL WORKS. 





THE HOUSEHOLD HISTORY OF THE UNITED 
STATES AND ITS PEOPLE, 
For Young Americans. 
By EDWARD EGGLESTON. 
In.uernarep wir 75 Historical Mare ap DisGRams, aND Monn Tuan 250 Dnawnroe sy 


THE BEsT ARTISTS, EXHIBITING HistoricaL Events, Costumes, MANNERS AND CusToMs, 
Arms, IupLements, Inventions, Mopes or TRavEL, Ero. 








Brilliant with pictures and maps in colors; fascinating to the eye by the numerous en- 
gravings that flow through the text and run into the margins; delightful on account of the 
charming style of the narrative. 


Square 8vo, cloth, decorated. Price, $2.50. 


THE ADVANCE-GUARD OF WESTERN 
CIVILIZATION. 


By JAMES R. GILMORE (“Edmund Kirke”’), 
Author of “The Rear-Guard of the Revolution,” “John Sevier as a Commonwealth-Builder,” etc. 


With Map, and Portrait of James Robertson. 


12mo, cloth. Price, $1.50. 


This work is intended to be a full narrative of an episode which is perhaps the most unique and 
remarkable in pmpericen history—that of the settlement of Middle Tennessee. It is in a measure a 
continuation of the thrillin ae told by the author in his two preceding volumes, ** The Rear-Guard 
of the Revolution” and “‘ John Sevier as a Commonwealth-Builder.” e narrative is the result of 
eight years’ careful study of early events in the Southwest, nearly four years of which were passed 
upon the ground where the events occu 








BY THE SAME AUTHOR. 


THE REAR-GUARD OF THE REVOLUTION. 


With Portrait of John Sevier, and Map. 


JOHN SEVIER AS A COMMONWEALTH-BUILDER. 
' With Map. 
By JAMES R. GILMORE (‘‘Edmund Kirke”). 
Each work 12mo, cloth. Price, $1.50. 

These volumes are narratives of the adventures of the pioneers that first crossed the Alleghanies 
and settled in what is now Tennessee, under the leadership of two remarkable men, James Robert- 
eon and John Sevier. Sevier’s career was certainly remarkable—as much so as that of Daniel Boone. 
The title of the firet book is derived from the fact that a body of hardy volunteers, under the leader- 


ship of Sevier, crossed the mountains to uphold the patriotic cause, and by their timely arrival 
secured the defeat of the British army at King’s Mountain. 


A HISTORY OF CHARLES THE GREAT 


(CHARLEMAGNE). 


By J. I. MOMBERT, D.D., 
Author of “Hand-Book of the English Versions,” “Great Lives,” “Life of Ebel,” “ William Tyndale’s 
Pentateuch”; Translator of ‘*Tholuck on the Psalms,” “The Catholic Epistles in Lange's 
Commentary,” etc. 


8vo, cloth, 600 pages. Price, $5.00. 





D. APPLETON & CO., Pustisuers, New York. 
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SCIENCE FOR YOUNG READERS. 





The Fairy-Land of Science. By Arasetta B. Buoxtey. With nu- 
merous Illustrations. 12mo. Cloth, $1.50. ; 


CONTENTS.—I. The Fairy-Land of Science: How to Enter it; How to Use it; and 
How to Enjov it. II. Sunbeams and the Work they Do. LI. The Aérial Ocean in which we 
Live. IV. A Drop of Water on its Travels. V. The Two Great Sculptors—Water and Ice. 
VI. The Voices of Nature and How we Hear them. VII. The Life of a Primrose. VIII. 
The History of a Piece of Coal. LX. Bees in the Hive. X. Bees and Flowers. 


Life and her Children. Glimpses of Animal Life, from the Ame@ba to 
the Insects. By Arasetta B. Buoxiey. With upward of 100 Illustrations, 
12mo. Oloth, $1.50. 


CONTENTS.—I. Life and her Children; lI. Life’s Simplest Children; how they Live 
and Move, and Build: III. How my Live ; IV. The Lasso-Throwers of the Ponds an 
Oceans; V. How Starfish Walk and Sea-Urchins Grow; VI. The Mantle-Covered Animals, 
and how they Live with Heads and without them; VII. The Outcasts of Animal Life, an 
the Elastic-ringed Animals by Sea and by Land; VIII. The Mailed Warriors of the Sea, with 
Ringed Bodies and Jointed Feet; IX. The Snare-Weavers and their Hunting Relations; X. 
Insect Suckers and Biters, which Change their Coats, but not their Bodies; XI. In 
Gnawers and Sippers, which Remodel their Bodies within their Coats; XII. Intelligent Insects 
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